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federal forest reserves and a survey of the area most prominently 


WO PHASES of the unemploy- 
ment-relief program being planned 
by the federal government have 

occasioned widespread comment because 

of their striking originality, These are 
the proposal to establish labor camps 

in federal forest reserves, affording im- 

mediate employment to upwards of a 

quarter of a million 

men, and the plan 

to embark on a 

great regional plan- 

ning and industrial 
development scheme 
in the Tennessee 

River Basin. The 

latter area also con- 

tains extensive na- 
tional forests in 
which some of the 
conservation camps 
will be located. 
What is the scope 
of this conservation 
camp plan? What 
is required to get it 
under way? Where 
would the camps be 
located? How 
large would they be 
and what work 
would the men 
perform? These are 
ome of the ques- 


By S. T. Henry and Irvin Foos 


Southeastern and Washington Representatives 


of Engineering News-Rec 


discussed as the scene of a great experiment in regional planning. 





tions relating to the first phase of the 
program, a bill for which was signed 
by the President on March 31. 


Relative 





A tributary valley to the Tennessee River basin in the Nantahala National Forest 
in southwestern 


North Carolina. This is typical of the mountainous forest 


in which the federal government proposes to establish its conservation camps. 





to the Tennessee Valley regional plan, 
the essential question is: What is avail- 
able as its basis in the way of climatic 
conditions, topography, flood conditions, 
power sites, transportation needs and 
industrial possibilities? This article at- 
tempts an answer to some of these ques- 
tions, for they will be widely discussed. 

The _  Congres- 
sional measure un- 
der which the con- 
servation scheme 
will operate, ac- 
cording to present 
plans, authorizes 
the President to 
give jobs to the un- 
employed “in the 
construction, main- 
tenance and carry- 
ing on of works of 
a public nature in 
connection with the 
forestation of lands 
belonging to the 
United States or to 
the several states 
which are suitable 
for timber produc- 
tion, the preven- 
tion of forest fires, 
floods and soil ero- 
sion, plant pest and 
disease control, the 
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construction, maintenance and repair 
of paths, trails and fire-lanes in the 
national parks and national forests and 
such other work on the public domain 
and government reservations as the 
President may determine to be de- 


sirable.” It is also stipulated that the 
President may extend the provisions 
of the act to lands owned by counties 
and municipalities and lands in private 
ownership, when the work would be 
in the public interest. The President is 
further authorized “to provide for 
housing the persons so employed, and 
for furnishing them with such sub- 
sistence, clothing, medical attention and 
hospitalization and cash allowance as 
may be necessary.” 

Forest conservation was chosen by 
President Roosevelt as a means of creat- 
ing employment that would not conflict 
with either public works or private con- 
struction activity and that would put a 
large number of men to work in a short 
time at small expense. He frankly re- 
gards the employment provided by this 
type of work as only a drop in the 
bucket compared to the broader public- 
works program that he contemplates. 
But it is some employment, it is useful, 
and it is immediate. At the same time 
it serves to keep public attention focused 
on relief requirements until the other 
parts of the program can be brought 
into play. 

Work contemplated 


The Forest Service has mapped out 
a program anticipating ten years’ needs 
which, at the rate of its present appro- 
priations, could not be encompassed in 
50 years. The National Park Service 
also has prepared a work schedule sus- 
ceptible of immediate expansion. By 
type of organization and experience in 
seasonal operation and fire-fighting, 
both agencies are able to put a large 
number of men to work within a week 
or ten days after their enrollment at the 
large recruit camps to be set up by the 
Department of Labor, with the use of 
army facilities. 

The work in the national forests will 
include the stringing of telephone lines, 
building minor roads and trails, landing- 
fields, firebreaks, lookout towers, range 
fences, water holes, improvements at 
public camp sites and many activities 
related to insect and blister-rust control 
and forest and range culture. The 
National Park Service program is sim- 
ilar to that of the Forest Service. As 
to other public lands, there is little 
prospect that much work will be done, 
as the activities of the General Land 
Office are limited to surveying. 

As a first step in the program 
R. Y. Stuart, chief of the Forest Serv- 
ice, will call a conference of federal and 
state forest officials to select the areas in 
which to commence work. In the na- 
tional forests alone there is, he says, 
enough work to keep 250,000 men busy. 
A recent estimate by the Forest Service 
puts the direct work immediately avail- 
able for unemployment relief at about 
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1,300,000 man-months. An incomplete 
estimate of work available on state, 
municipal and cooperative private land 
is 415,000 man-months. 

Thousands of men now are at work 
in forest camps. Many of these are 
employed at going wages out of the 
$10,000,000 emergency fund made avail- 
able to the Forest Service for the cur- 
rent year, but more have been recruited 
by the relief agencies in several states 
for employment in return for shelter 
and subsistence. Experience in the 
California labor camps has demon- 
strated that recruits include everybody 
from civil engineers to pick-and-shovel 
men. If physically fit, it is not long 
before they qualify as axmen, cat- 
drivers, planters, graders, powder men, 
time keepers, etc. 


Camps near centers of population 


Recruiting and enrollment at con- 
centration camps in the neighborhood 
of the large cities is regarded as neces- 
sary to relieve unemployment where it 
is most acute. Without such organiza- 
tion the job hunters would have to beat 


and only 7,500,000 acres in Easte: 
states. Most of the 177,000,000 acr: 
in the public domain, 71,000,000 acr, 
in Indian reservations, 8,000,000 in n: 
tional parks and more in other feder 
and state lands also are remote fro: 
the heavily populated districts but a: 
embraced by the terms of the law. 

In order to obtain wider geograp! 
cal distribution of activity and at t! 
same time more effective concentrati 
than the location of the national fores: 
and parks permits, the bill was amende |, 
on recommendation of Mr. Stuart, to 
include county, municipal and privat: 
owned land for cooperative work, noy 
provided for by law, in preventing and 
controlling forest fires and diseases an 
floods. Stand improvement work w'|! 
be confined, however, to federal ani 
state-owned land. The emergency pro- 
gram will avert a very serious situation, 
as appropriations by states and subdivi- 
sions for forest protection have been 
stripped bare. 

In the North the work season does 
not open normally until May 1, but men 
can be put to work in the lower foothills 





Trail-building is one type of work that is 
counted upon to supply the men in the 


conservation camps with jobs. View is 
in the Cherokee National Forest. 


their way to uncertain destinations, and 
orderly manning of the forest camps 
would be difficult. It is expected that 
enrollment lists will be opened promptly, 
probably within two or three weeks. 
After a few days in the concentration 
camps for classification according to 
physical fitness and their qualifications, 
the men will be dispatched to the small 
camps established by the supervisors of 
the national forests and parks. 

No priorities will be set up, but obvi- 
ously, says Mr. Stuart, work will com- 
mence first in areas that are most ac- 
cessible. Camps of approximately 100 
men each will be located with reference 
to carrying on a variety of activities 
at the same time. In penetrating the 


woods, stand improvement and fire-con- 
trol work are pushed forward with con- 
struction of the so-called truck trails 
and minor trails. 

Of some 161,000,000 acres embraced 
in the 145 national forests, 135,000,000 
acres lie in the West, excluding Alaska. 





immediately. From the concentration 
camps in the East the men will go to 
the White Mountains, the large state 
forests of New York and Pennsylvania 
and the national forests that embrace 
800,000 acres in the watershed of the 
Tennessee basin. Close to Chicago and 
Detroit are the vast devastated forest 
lands of the Lake states. On the Pacific 
Coast there is a string of national for- 
ests running practically the entire length 
of the Cascade and Coast ranges and 
the Sierras. Putting men to work in 
the Rockies will necessitate long hauls, 
and transportation is a major element 
of cost im the program. 

The men can be fed for 35c. a day, 
but the total cost per man, including 
food, will be 80c. to $1 per day, to 
cover transportation, tentage, sanita- 
tion, bedding and clothes, medicine, 
hand tools, kitchenware and cooks, fore- 
men, time keepers and others directly 
related to overhead. The revised bil! 
refers only to a cash allowance, without 
specifying the amount; the original 
declared that the men were to be paid 
at the rate of $1 a day. 

Funds available from  unobligated 
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balances of appropriations for public 
works are estimated at $148,000,000. 
This is, in reality, a concealed appro- 
priation for the forestation program, as 
the law authorizes for appropriation for 
the same projects, at a later date, the 
money that is diverted now to forests. 


The Tennessee River basin 


As is generally known, the Tennessee 
River basin is one of the principal 
areas to which the conservation camp 
plan is to be applied. Extensive oppor- 
tunities exist in this basin for power 
development, flood control, reforestation 
and the more economical use of margi- 
nal argicultural lands, as was shown by 
a full study of the region made three 
years ago by the Corps of Engineers. 

There are about 1,000,000 acres of 
government lands in forest reserves and 
national parks on the headwaters of 
the Tennessee. Very little reforestation, 
road and trail construction has been 
done on these vast areas, which far ex- 
ceed all other similar government lands 
in the East. Plans are ready, however, 
to permit reforestation, trail and road 
work to be started immediately on a 
large scale. 

Essentially, the findings of the army 
engineers’ survey, as reported to Con- 
gress in 1930, are applicable today. 
Greatly lowered land prices and reduced 
construction and mechanical equipment 


costs since then would modify down- 


ward the estimated outlay, and improved - 


methods of production of power by 
steam likewise would alter favorably 
some of the recommendations. 

From its confluence with the Ohio 
River near Paducah, Ky., to the point in 
east Tennessee where it is formed by the 
French Broad and the Holston, the 
Tennessee River has a total length of 
652 miles and a fall of over 500 ft. Its 
drainage area is 40,600 square miles. 
Widely varying conditions occur in this 
watershed, including a range from 312 
ft. above sea level at the Ohio to the 
highest mountains in the East at the 
headwaters, where several peaks exceed 
6,500 ft. and large areas are above the 
5,000-ft. level. 

Rainfall is heavy, ranging from 45 
to 58 in., with an average of 51.8 in. 
annually over the entire area. Distribu- 
tion of rainfall during the year 
ordinarily is comparatively uniform, but 
there are wide variations from year to 
year and frequent periods of drought 
and excessive runoff. Only 22.4 in. of 


Streams, existing power plants, principal 
cities and federal forest reserves in the 
Tennessee River basin, where some of the 
conservation camps will be located. This 
area has been prominently discussed also 
as the scene of a great experiment in 
regional planning centering on Muscle 
Shoals and including as one of the first 
projects a regulation dam at Cove Creek 
on the Clinch River north of Knoxville. 
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the total rainfall finds its way to the 
stream, while 28.8 in. is lost by plant 
transpiration and evaporation during the 
warm months. Surface runoff amounts 
to 16 in. annually, and the remaining 
6.4 in. comes from groundwater storage. 
Some idea of the magnitude of the water 
resources of the watershed may be 
drawn from the fact that the deep 
groundwater storage is estimated to 
provide some 13,000,000 acre-ft. an- 
nually. 

Due to the topography of the water- 
shed, the surface runoff is relatively fast. 
This is especially true in large areas 
of the upper reaches of the tributaries, 
where steep mountain slopes and narrow 
valleys combine to concentrate flow 
quickly. Farther down the country 
flattens out, but very little of the water- 
shed is level and there are few swamps. 
The flow of the main stream therefore 
has great extremes. At Florence, Ala., 
near the existing Muscle Shoals hydro 
development, the minimum of record is 
4,300 sec.-ft., while a floodflow of 481,- 
000 sec.-ft. has been noted at that point. 
These relative differences occur on the 
entire river. 

Water power possibilities 

Fairly complete investigations were 
made by the Corps of Engineers of all 


the practical sites of power and storage 
dams on the main river and its tribu- 
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taries that have not already been de- 
veloped or acquired by private interests 
for development. These include 149 proj- 
ects, with certain auxiliary steam sta- 


tions. The complete- system, utilizing 
the entire stream, was estimated to pro- 
duce about 3,000,000 kw. of firm power 
under a 50 per cent load factor, at a 
generating cost of 44 mills per kw. hr. 
(at 1930 costs). In arriving at this figure 
the entire cost of the system for naviga- 
tion, power development and flood con- 
trol was charged to power, except the 
cost of locks, barge lifts and channel 
work required solely for navigation. 
Elimination of certain uneconomical 
projects would permit development of 
power at lower rates. 

Markets for any such large amounts 
of power as could be produced do not 
exist in the territory to which delivery 
might practicably be made. In fact, the 
large privately owned public utilities in 
the adjacent territory have had surplus 
capacities at all times in recent years, 
except for short periods of record 
droughts. With ample electric energy 
available at rates to the consumer con- 
siderably lower than the rates of private 
companies, there appear to be large 
opportunities for the development of ex- 
tensive manufacturing industries. 

Varied and extensive raw-material re- 
sources are found in the area, within 
easy transmission distances of the 
principal power sites. The raw materials 
include limestone, coal, salt, copper, zinc, 
iron, phosphate rock, China clay, feld- 
spar, ball clay and other products enter- 
ing into industries that can use large 
amounts of cheap power. From im- 
mediately adjacent sections vast quanti- 
ties of timber, both hardwood and soft- 
wood, could be obtained for process in- 
dustries. Cotton byproducts for cellu- 
lose are at hand. 


A chance for industries 


An outstanding example of what has 
been done in the way of establishing 
electro-metallurgical works in the basin 
is the undertaking of the Aluminum 
Company of America. That company has 
hydro projects in operation and planned 
for early completion on the Little 
Tennessee River in North Carolina that 
will almost completely regulate and 
utilize the potential power of that im- 





Reforestation as an aid to soil conservation 

is a major element in the proposed plan. 

View at left shows erosion caused by de- 

forestation in the hills of Ducktown Basin 

in southeastern Tennessee. At right is a 

close-up of a small streambed that is en- 
larged after every rain. 


portant tributary of the Tennessee 
River. These hydro developments have 
made possible in east Tennessee some 
of the largest aluminum production and 
processing plants in the world. The 
plants are in small communities where 
there were previously no industries. 

Electric firing of ceramics is under- 
stood also to offer an outlet for large 
amounts of cheap power. Fertilizer 
production has been much discussed in 
connection with the government power 
and nitrate plants at Muscle Shoals. 
Competent authorities believe that 
nitrate could not be produced by these 
obsolete plants to compete with more 
modern installations. But modern plants 
manufacturing various fertilizing mate- 
rials would find very favorable condi- 
tions if the basin were developed. 

Ample and cheap electric- power might 
result in the creation of a great in- 
dustrial district in the Tennessee River 
basin over a period of years. What has 
actually occurred in the Carolinas in the 
last 25 years in that direction indicates 
the possibilities. The almost complete 
regulation and _ utilization of the 
Catawba River by the Duke Power Co. 
has resulted in a remarkable industrial 
growth in those states since 1910. The 
growth came largely through numerous 
relatively small plants scattered over a 
wide area. There is no city of over 
90,000 population in the two states, but 
practically no town in the industrial 
sections lacks an industry recently made 
possible by cheap electric power. 

Similar recent development of local 
industries is also found in the Tennessee 
River basin. For example, two great 
rayon plants at Elizabethton, Tenn., one 
at Enka, N. C., and a large paper and 
chemical process plant at Canton, N. C., 
have found local power, labor and other 
conditions satisfactory. There are many 
other smaller plants that have sprung 
up in recent years. Hence, the sug- 
gestion of the President, that many 
small industrial centers might be created 
in the basin, has the background of ac- 
complished fact. 
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Several combinations of the mor: 
economical hydro and storage project: 
of the basin scheme have been propose: 
for construction and operation as rapidl, 
as markets could be created for the 
power produced. One of these embrace: 
two existing dams on the Tennessee 
two to be built on that stream and thre: 
to be built on tributaries. With this 
combination and suitable steam aux 
iliaries, it has been estimated that 692, 
800 kw. of firm power with a 50 per 
cent load factor could be produced at 
an average (1930) cost of 3.51 mills per 
kw.-hr. With some such initial plan of 
development, the other more economical 
projects of the entire scheme might be 
undertaken as the territory requires. 


Navigation and flood control 


While power development is the key- 
stone of the whole Tennessee River basin 
plan, improvement of the river and its 
tributaries for navigation looms large 
in the scheme. Ultimate development of 
the main river for its entire length 
would be based on a 9-ft. channel. 
Various methods of dividing the costs 
of the combined features that would 
serve for both power development and 
navigation improvement have been pro- 
posed, but in general most of the total 
expense would be charged to power. 

Such studies as have been made public 
do not show that the traffic in sight 
would justify the expenditures required 
to cover the strictly navigation features 
of the improvement. However, lack of 
any appreciable depth in most sections 
of the stream for several months each 
year is held to have kept through-routes 
from being built up. With the expected 
growth of industry following the under- 
taking of the power development, a 
large increase in water-borne shipments 
could be anticipated. 

When it comes to flood control re- 
sulting from the proposed power and 
storage dams, the benefits will depend 
entirely on the works that are built and 
how the various power plants are oper- 
ated. With the main storage reservoirs 
in service, flood ‘levels along the 
Tennessee would be reduced so that 
large areas of fertile lands now prac- 
tically worthless might be reclaimed. 
Damage to cities and towns along the 
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stream also would be largely eliminated. 
The effect of the Tennessee develop- 
ment on Mississippi River floods is 
estimated to be negligible if the system 
is operated primarily for power pro- 
duction. 

So far as the announced plans of the 
President for extensive reforestation in 
the Tennessee River basin are con- 
cerned, there is plenty of experience to 
prove the practicability of such plans if 
properly undertaken and executed. Be- 
ginning back in the nineties, the late 
George Vanderbilt started on a 55,000- 
acre tract in the mountains of North 
Carolina one of the most extensive 
private reforestation projects that has 
been undertaken in this country. Re- 
sults on that project show methods that 
need to be corrected, but they also show 
that reforestation locally can be done 
successfully. 

Later the government acquired at 
various times vast acreages of mountain 
lands as forest reserves on the head- 
waters of the Tennessee in the moun- 
tains of North Carolina, Tennessee and 
Virginia. The 421,000-acre Great 
Smoky National Park in North Caro- 
lina and Tennessee also has very lately 
come into the hands of the government. 


Forestation 


No definite figures exist on the total 
acreage of private cutover—that is, idle 
and marginal agricultural lands in the 
mountains on the headwaters of the Ten- 
nessee that are more suited for growing 
timber than for any other purpose. It 
seems safe to state, however, that 
around 5,000,000 acres of such lands 
could be bought at from $2 to $4 per 
acre. These are about the prices the 
government has paid. 

Such purchases, however, are unnec- 
essary for the immediate program of re- 
forestation announced by the President. 
The government already has ample land 
of the kind, on which much time and 
labor will be required for reforestation. 
Moreover, these lands need great mile- 
ages of trails, roads and other improve- 
ments to permit them to be operated 
properly as timber-growing areas. Plans 
for such work have long been held up 
waiting for the necessary funds. They 
could be expanded as fast as any prac- 
tical scheme of execution could be de- 
vised with the proposed civilian con- 
servation corps. 

Another feature of these great exist- 
ing areas of government lands on the 
headwaters of the Tennessee that are 
suited for reforestation is their com- 
paratively easy access to the larger 
centers of population of the country. 
The fact that reforestation operations 
in them might readily be planned to per- 
mit work to be conducted twelve months 
in the year further favors their im- 
mediate utilization in the proposed un- 
employment-relief plan. 

Farther down in the Tennessee River 
basin are thousands of square miles of 
country unsuited for farming that also 
might be reforested satisfactorily. Most 


of this section was originally heavily 
timbered. Forests replaced on it would 
be within easy truck haul of such in- 
dustries as might locate around and ad- 
jacent to the principal proposed power 
plants. 

Both hardwoods and softwoods thrive 
in most of the basin. Pines, poplar, 
cucumber, linn and buckeye are native 
below the line of elevation where spruce, 
balsam and other cold country conifers 
make up the virgin stands. Most of the 
private and public reforestation has been 
with conifers. It is remarkable also 
that the white pine and hemlock thrive 
in large areas originally timbered with 
hardwoods. 

Favorable soil conditions, combined 
with heavy rainfall and a_ southern 
latitude, produce exceptionally rapid 
growths of timber over most of the 
basin. In a relatively short time re- 
forested areas begin to produce returns. 
An unlimited supply of forest products 
for industry could thus be assured in 
this area by the President’s plans for 
reforestation. At the same time soil 
erosion, where it has done the most 
harm, could be stopped. 

Mountain farmers in the area as a 
class have done little to conserve the 
fertility of their lands or to prevent 
erosion. With steep slopes, exceptionally 
heavy rainfall and almost universal clean 
cutivation, their small tracts are soon 
exhausted. The old practice of abandon- 
ing a piece of land when it no longer 
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produced well cannot continue because 
little suitable new land is left. Moreover, 
profitable farming in these mountains 
under the most favorable market con- 
ditions is limited. On the other hand, 
most of the mountain lands are ideally 
suited for timber farming. 

No problem of relocation of the scant 
population has been experienced in the 
vast areas already acquired by the 
government. The hill folk make ex- 
cellent industrial hands and will travel 
long distances to work. For example, the 
majority of the employees of the great 
rayon plants mentioned live on farms 
and in hamlets and drive 5 to 30 miles 
daily to the job. 

In case the public-works program pro- 
posed by the President does include con- 
struction of any of the major dams in 
the Tennessee River basin scheme, 
clearing of the reservoir sites offers a 
vast amount of work that could be done 
by such classes of men as would enlist 
in the conservation corps. Cove Creek 
dam on the Clinch River near Knox- 
ville would alone create a reservoir that 
would flood over 54,000 acres. Much 
of this area is cutover and second- 
growth timber that would all have to 
be removed. Taking the major projects 
collectively, the reservoir sites to be 
cleared total an immense area. These 
tracts are now almost all privately 
owned, but under present conditions 
could be acquired as rapidly as clearing 
work could be done effectively on them. 


Preventing Canal-Bank Erosion on Missouri Levees 


je FREQUENT intervals along 
main drainage canals that were cut 
and had to be diverted back of the Birds 
Point-New Madrid (Mo.) _ setback 
levees, surface water is let into the 
canals by means of corrugated pipe ex- 
tending some distance out over the slope. 
By this means the entering drainage 
water is prevented from forming gullies 
down the slope of the canal. If the slope 
is sharp, as is shown in the view of the 
far side of the canal, no support is es- 


Fig. 1—Surface drainage is led into main 
drainage ditch through overhanging corru- 
gated culvert. 


sential; otherwise a creosoted timber 
frame is used. Further to prevent 
erosion at the entrance to the pipes, a 
drop concrete inlet, as shown, is pro- 
vided. Substantial concrete bridges span 
the canal at highways. 


Fig. 2—Drop inlet at entrance to culvert 
Prevents erosion of roadside ditch. 
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Shallow Bridge Permitted 
by Reinforced Gunite 


Waterway enlarged at low-level stream crossing by incasing 
twenty 22-in. beams of 53-ft. span in reinforced Gunite 


By Earle W. Meckley 


City Engineer, Allentown, Pa. 


street connection has been needed 

on low level between the second 
and third wards in Allentown, Pa. The 
two wards are separated by a small 
stream known as the Little Lehigh 
Creek. Paralleling the creek is a 
branch line of the Lehigh Valley Rail- 
road, which serves a number of large 
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industrial plants located immediately ad- 
jacent to the stream and railroad. 

The problem facing the city engineers 
in the design of this structure was to 
provide a grade-level crossing of the 
railroad without restricting the flood- 
flow of the creek, and thus to comply 
with the regulations of the water and 
power resources board of the state of 
Pennsylvania. Calculations and studies 
showed that in order not to restrict the 
flow of the stream it would be neces- 
sary to provide for a clear waterway of 
not less than 1,000 sq.ft. 

Since it was impracticable to raise 
the elevation of the existing railroad 
tracks more than 4 ft., it was decided 
to use a 53-ft.-span plain girder beam 
structure with a maximum difference 
in elevation of 37 in. between the top 
and bottom of the fascia girders. To 
obtain the proper roadway section as 
well as sidewalks, curb and gutter, it 





was necessary to use 20-, 22- and 30-in. 
beams of this extreme length. 

Realizing that such extreme condi- 
tions would probably result in dan- 
gerous and uncertain deflections and 
movement, careful study was made of 
several methods that might prevent this 
action. Among these was that referred 
to in a report made by Professors Clyde 
T. Morris and J. R. Shank of Ohio 
State University. ENR, April 7, 1927, 
and Nov. 17, 1927, describes tests made 
to show to what extent the addition of 
rods to the bottom flanges of members 
and a subsequent incasement of Gunite 
will provide increased strength and 


Gunite deck slab nt 3 From below 
, prior to concreting 








E-20c0116 1b. Hp 
53°6" long 








Fig. 1—Transverse section of shallow 
girder bridge, with bottom-flange reinforc- 
ing rods and incasement of Gunite. 


stiffness. This method (covered by 
Patent No. 1,648,801) was finally 
adopted. 


In addition to increasing the re- 
sistance against deflection, it was also 
necessary to decrease the depth of floor 
slab to a minimum; to do this, it was 
decided to adopt Gunite supporing slabs 
as developed on bridges of the Pennsyl- 
vania Railroad at Akron, Ohio. These 
slabs, shot from below against forms 
laid on top of the girders, were designed 
sufficiently strong to carry the dead load 
of the deck so that it was possible to 
design the concrete deck slab to carry 
only the live load. The reinforcing 
steel for this concrete slab was then 


Fig. 2—Shallow girder bridge at Allen- 
town, Pa., showing Gunite finish on 
fascia girders and large waterway provided. 











placed directly against the Gunite slab, 
and the concrete was poured on top. 

Fig. 1 shows a cross-section of the 
bridge and illustrates how the rods 
necessary to insure the proper increase 
in stiffness and strength were placed on 
top of the bottom flanges of the beams 
prior to placing the bottom incasement. 
This also shows the method of reinforc- 
ing the Gunite deck slab. Due to the 
possible danger of cracking the fresh 
Gunite by the addition of the deck load- 
ing, it was deemed advisable to specify 
that the incasement of the bottom 
flanges should not be made until after 
the deck slab had been poured and the 
full dead load applied to the members. 
This proved succesful, and the maxi- 
mum deflection on these long members 
has been less than 4 in. 

The question of architectural treat- 
ment of steel-girder bridges always de- 


4-1"$ reinf. 
bars 53' long 
welded at 

the ends of 
*“beams fora 





mands consideration, and as this bridge 
is within park area it was very seri- 
ously considered. Fig. 2 shows the 
completed bridge and also the low clear- 


ances. The bridge cost $14,000. 

The design and erection of this struc- 
ture has been under the general di- 
rection of Earle W. Meckley, city 
engineer. The general contractor was 
L. M. Kratz & Son, the Gunite work 
being done by the Cement Gun Co. 

———— terre 


Government Assistance for 
Housing Repairs In Germany 


To stimulate employment, the German 
government has set aside 100 million 
marks (about $23,800,000) to be loaned 
to house owners who remodel or recon- 
dition their homes, according to a re- 
port from Berlin. Approval of plans 
must be obtained from the authorized 
agencies before commencing work. The 
money is not paid, however, until work 
is completed and the bill submitted. The 
government then will advance up to one- 
fifth of the total cost. 

Loans are restricted to property built 
before 1918 and on which work was be- 
gun before April 1, 1933. They are made 
through some of the mortgage banks 
that are allied to or owned by the gov- 
ernment, and they are secured by the 
property itself. The loans are made up 
to the end of 1934, but it is generally 
felt that this term may be extended. 
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Heat Evolved by Cement 


in Relation to 


One-year records of heat evolution 


Strength 


and strength 


development and equations for computing their 
values — Choice of cements for mass concrete 


By Hubert Woods, Harold H. Steinour 
and Howard R. Starke 
Riverside Cement Co., Riverside, Calif. 


6 and 13, 1932, pp. 404 and 435), the 

heat evolution and strength develop- 
ment of a group of portland cements of 
widely varied composition were given 
for ages up to and including six months. 
Conclusions were drawn, separately, 
with respect to the effect of composition 
on these two properties. In the present 
article the one-year data on these ce- 
ments are given; the joint utilization of 
both the heat and the strength data in 
the evaluation of cement for massive 
structures is discussed ; and the relation- 
ships between strength development and 
heat evolution are shown graphically. 


IE PREVIOUS articles (ENR, Oct. 


includes an equivalent analysis in terms 
of oxide composition. The probable 
error in the heat evolution, calculated 
for a cement by means of the factors 
obtained in either of these analyses, 
amounts to + 1.55 calories per gram. 


Discussion of heat data 


Comparing these one-year heat re- 
sults with those reported earlier (ENR, 
Oct. 6, 1932, p. 404), they appear 
to be reasonably consistent, except 
that for some unknown reason the 
4CaO.Al,O,.Fe,O, value is lower than 
would normally have been anticipated. 

In the previous article it was shown 
that the heat evolved by the laboratory 
cements correlated well with the func- 
tion: per cent tricalcium silicate plus 
2.1 times per cent tricalcium aluminate. 
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ciably lower than those at the earlier 
ages. In this connection it is to be 
noted that the experimental results with 
commercial cements, which were re- 
ported in the earlier article, showed the 
least differences from the calculated 
values at the age of six months. How- 
ever, the one-year data on these cements 
again show larger differences, although 
in general less than those at three and 
seven days. The calculated heats of 
hardening minus the experimental 
values are the following at one year, 
in calories per gram: 


Brand | 
OS |) er 


Brand 4 


Data of another sort, which are of 
interest in this same connection, have 
been obtained by aging one of the 
laboratory cements and again testing it 
This cement is No. 2,085, which is fairly 
representative of cements of the present 
day. It was aged by keeping it in a 
cloth bag exposed to the air of the 
laboratory for about six months. At 
the end of that time it had an ignition 
loss of 1.82 per cent in contrast to an 
initial value of 0.65 per cent. Heat data 
on both fresh and aged cement (at ages 
up to six months) are given in Table 
III below. 


TABLE I — ONE-YEAR HEAT AND STRENGTH DATA OF SAMPLE CEMENTS 


Heat of St 
Hardgnine Sand 


Cal. per Gm. 


Specific 
urf: 


498 
462 
540 
347 
400 


438 
462 
477 
467 
327 
386 


om 
-0 
-4 
-6 
a 
-8 
5 
9 
0 
-6 
-0 
of 
2 
of 
.4 
3 
+6 


The cements are laboratory prepara- 
tions whose heat evolutions have been 
determined, using neat pastes cured at 
95 deg. F., and whose tensile and com- 
pressive strengths have been determined 
in 1:3 standard Ottawa sand mortars 
cured under water at 70 deg. F. A con- 
stant water-cement ratio of four-tenths 
by weight was used for both the heat 
and the strength specimens. 

Table I gives the one-year results 
together with clinker constitution and 
other pertinent data. 

In Table II are shown the results of 
the least-square analysis of the heat 
data, in which the contribution of each 
per cent of each of the principal chemi- 
cal compounds in a cement (Bogue, /nd. 
Eng. Chem., Analytical Edition 1, p. 
192, 1929) has been calculated, together 
with its probable error (an error of 
such magnitude that the chance of mak- 
ing an error greater than it, in a given 
case, is equal to the probability of mak- 
ing one less than it). The table also 


of 1:3 Standard 
ortar, Lb./Sq.In. 
Com- 


Tensile pressive 


Clinker Analysis, Per Cent 
Si0-2 0. 
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That this correlation is also good at one 
year is shown by Fig. 1. 

It may or may not be significant that 
the probable error determined for the 
calculated one-year heat evolution of a 
cement, = 1.55 calories, agrees with 
that at six months in being very appre- 
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Heat of Hardening, Calories per Gm 


20 nD 40 sO 60 70 80 90 
Per Cent 3Cu0-Si 02+ 21x Per Cent 3Ca0-Alz 0s 


Fig. 1—One-year correlation between heat 

of hardening and a function of the tri- 

calcium compounds. Graph is based on 
clinker percentages. 
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TABLE II—CONTRIBUTION OF INDIVIDUAL 
COMPONENTS TO HEAT OF HARDENING 
AT ONE YEAR 


(Contribution of each per cent in cement to the heat 
evolution per gram of cement) 


Calories ———. 
Value Probable Error 


2.00 +0.12 
1.36240. 033 
0.30 +0.11 
0.621+0.028 


TABLE III — HEAT OF HARDENING OF 
SAME CEMENT FRESH AND AFTER 
BEING AGED 
-——Cement No. 2,085——. 

Fresh 


Minus 


Fresh Aged 
601.4 
64.1 
78.1 
95.8 
96.5 


109.0 


Initial heat of solution, 
17.4 


13.4 
- 12.2 
5.2 
7.2 
0.2 
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Although the aged cement shows a 
much lower heat evolution than the fresh 
cement at three and seven days, it is 
considerably closer to it at 28 days and 
three months, and at six months the 
agreement is well within the experi- 
mental error. 


Discussion of strength data 


In Fig. 2 the increase in compressive 
strength between 28 days and one year 
is compared with the dicalcium-silicate 
content. A somewhat crude but never- 
theless distinct relationship is observ- 
able, as was the case at six months. 

The tensile strengths are reported in 
the table but are not believed to be re- 
liable as indications of the behavior of 
the cements in practice. It is widely 
conceded that the standard tensile test, 
in which mortar briquets of small cross- 
section are stored continuously under 
water, does not give a true indication of 
the concrete strength at the greater 
ages. (See Gonnerman: Proc. 
A.S.T.M., Vol. II, p. 619, 1930.) Re- 
trogression is common in this test at 
ages beyond 28 days, and may be attrib- 
uted in part to leaching out of lime. 
Even the 2x4-in. compression cylinders 
are not so large but that they are prob- 
ably weakened somewhat by this same 
cause. A number of the one-year com- 
pression tests on high-limed cements, 
reported here, gave lower values than 
the six-month tests, although with the 
possible exception of one example the 
differences appear to be within normal 
testing error. Leaching would be sub- 
stantially only a surface effect on larger 
sections and would be practically non- 
existent in structures subjected only to 
atmospheric weathering. 


Equations for comparison of cements 


The data that have been given in this 
and the previous articles make it pos- 
sible to calculate roughly both the heat 
and the strength that a cement composi- 
tion will develop under the test condi- 
tions. Figures have already been re- 
ported that are suitable for calculating 
the heat evolution. Analogous ones were 
not previously determined for the 
strength because it was felt that the 
precision of the data did not warrant it. 
However, in order to examine more 
fully into the significance of the data, 
equations have now been set up. These 
are not to be considered as in any 
sense suitable for the close prediction 
of individual strengths, but rather as 
giving in mathematical form a first ap- 
proximation to the relative behavior 
within the group. It should further be 
noted that, under other conditions of 
test, both the heat and the strength fig- 
ures obtained by such calculations will 
in general vary considerably from the 
actual. All that is implied in the setting 
up of these equations is that a basis ex- 
ists for first approximation to relative 
behavior, under many conditions of 
usage. In accord with this it is not be- 
lieved to be of importance that the heat 
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Compressive Strength Gained After 28 Days 
in 1,000 Ib. per So, Inch 
n 
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0 20 % 40 SX 
Per Cent of Dicalcium Silicate in Clinker 
Fig. 2—Correlation between compressive 


strength gained between 28 days and one 
year and the dicalcium silicate content of 
the clinker. 


evolution and strength development 
were not both determined at the same 
curing temperature. If their individual 
relationships with composition hold for 
relative purposés over the range of tem- 
perature between the two sets of data, 
then a relationship established between 
these~ properties will have the same 
validity. 

For calculating the strength in terms 
of composition the approximate straight- 
line relationship between strength and 
tricalcium silicate content, exhibited in 
the previous article, was utilized for the 
ages of 3, 7 and 28 days. For the 
three-, six- and twelve-month strength 
equations there was added to the 28-day 
equation a further part derived from 
the approximate straight-line relation- 
ship between the increase in strength 
beyond 28 days and the dicalcium sili- 
cate content, of which Fig. 2 of this arti- 
cle is typical. Finally, since the per- 
centages of compounds used in setting 
up these relationships were based on 
clinker weight, they were converted to a 
cement basis for the sake of greater 
clarity (the difference being occasioned 
by the gypsum in cement). Only the 
compressive strength was used in these 
calculations, and the study is based en- 
tirely upon it, as being the more im- 
portant strength figure for present pur- 
poses, and the more reliable one for 
prediction, particularly at the later ages. 
The following are the expressions thus 
obtained : 


Age 
SAR g 35s anan 60 xX SiO: — 
PMGOsc vccseccs 4 3Ca0.S8i0;, — 1550 
WG s oviic vas 100 x BIOs 
FOB 6 daxcaste 100 xX . , 
: oo * 
MBvciekscass . 
+ 10% % 2Ca0.Bi0s 
Oks the ccs 100 x % BIO» 
+ 97 X % 2Ca0.8i0: — 600 


For the heat equations the results of 
the least-square analyses might have 
been used. However, the relationship 
between the heat evolution and the 
function: per cent 3CaO.Si0O,+2.1X 
per cent 3CaO.Al,O, presented a much 
simpler basis, quite accurate enough for 


‘comparison with the strength data. 


Accordingly the equations were derived 
from plots such as Fig. 1. Converted to 
the cement basis, the expressions are 
as follows: 
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Age Heat Evolution in Cal. Per G 
md ek alll pak Le ot $:z 
ae, 3... 
B days... 2.2. a eH Ra ce 
6 mos.... 2 + 0.71 

I year.. 53 + 0.75 


Choice of cement for massive concre:- 


These expressions for heat evolutic: 
and for strength development now pr. 
vide a basis for study which is believe 
to add somewhat to that which wa 
evident in the diagrams alone. 

The strength is the more fundament::’ 
quantity, without an adequate develo; 
ment of which the concrete would |. 
unsuitable whatever the heat evolutio 
In practice, therefore, the cement cor 
position must first be capable of d 
veloping the required strength when 
is needed, and only if that is assur: 
can considerations of low heat evolutic: 
for the prevention of undesirab). 
stresses be introduced. The situation - 
somewhat modified by the fact that th 
strength of a given cement can be in 
creased within limits by decreasing th 
water-cement ratio—a change, more- 
over, that would be expected to decrease 
the heat evolution somewhat because o! 
the smaller proportion of water avai! 
able for chemical reaction. However, 
practical considerations limit the degree 
to which the water-cement ratio may 
be changed. Again, it is often true, 
particularly in massive structures, that 
the early strength can be relatively low 
provided a sufficiently great strength is 
eventually developed. In any event, 
examination of the strength data alone 
serves to indicate the compounds that 
cannot be reduced unreservedly with- 
out endangering the strength. 

If the desired strength must be ob- 
tained at 28 days or less, the equations 
indicate that there will be a minimum 
percentage of tricalcium silicate below 
which it will not be advisable to go. 
At later ages the contribution of dical- 
cium silicate becomes of significance, 
and increasingly so with the passage of 
time, as shown by the increase in the 
coefficient by which the per cent of this 
compound is multiplied. At the age of 
one year the coefficients of the two 
silicates are so nearly equal that, if it 
were only the strength at this age that 
had importance, the lower limit could be 
determined simply in terms of the sum 
of these two compounds. With more 
finely ground cements there is reason 
to believe that the dicalcium silicate 
produces its effect somewhat earlier. 

Provided the strength is adequate, 
other things being equal, the lower the 
heat evolution the more desirable the 
cement for massive work, from which 
the dissipation of the heat takes place 
slowly. A large heat evolution results 
in a pronounced temperature rise, 
which is objectionable because it in- 
duces subsequent stresses, and promotes 
the development of cracks. The equa- 
tions show that the heat evolution is 
expressible in terms solely of the func- 
tion: per cent 3CaO.SiO,+2.1 times 
per cent 3CaO.Al,O, at all ages in- 
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vestigated, and increases as it increases. 
This function should, therefore, be kept 
low. The equations also indicate that 
even should the function be zero, there 
would still be some heat evolution. 
Furthermore, the extent to which the 
function can be reduced is limited by 
the fact that the tricalcium silicate, 
which appears in it, is the prime 
strength-producing constituent at early 
ages. It may be reduced most in those 
cases in which the strength is not very 
important until the later ages, for at 


Compressive Strength in 1,000 ib. per Sq, In. 


50 70 
Heat of Hardening in Calories per Gm. 


Fig. 3—Calculated relationship between the 
strength development and heat evolution 
of cement compositions, the sum of whose 
two calcium silicates has been held con- 
stant at 75 per cent of the whole. 
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Fig. 4—Calculated strength-heat ratio and 
its change with time for cement composi- 
tions, the sum of whose two calcium 
silicates has been held constant at 75 per 
cent of the whole. 


such ages the dicalcium silicate makes 
a large contribution. 

It is more effective to lower the heat 
function by lowering the tricalcium 
aluminate than by lowering the trical- 
cium silicate, because the former makes 
double the contribution to the heat 
equation, and yet none to the strength. 
Thus, if the equations held strictly, the 
heat evolution might be dropped con- 
siderably, with no decrease in strength, 
simply by diminishing the tricalcium 
aluminate while maintaining the trical- 
cium silicate constant. On the other 
hand, it may not be desirable to elimi- 
nate entirely the tricalcium aluminate 
because of possible adverse effect upon 
the setting time and beciuse, due to 
difficulty in achieving exact control 
during manufacture, the alumina to iron 
oxide ratio would be apt to drop too 
low. This would probably result in 
the formation of some dicalcium ferrite, 


2CaO.Fe,O,, whose properties in cement 
are not well known but appear to be 
undesirable. (Concrete, Mill Sect., 
May, 1932, p. 66.) 

Even when the tricalcium silicate is 
severely reduced, in order to lower the 
heat evolution markedly below that 
which is attained simply by lowering the 
tricalcium aluminate content, the total 
silicates need not be reduced. Even if 
they are reduced somewhat, they will 
still remain at a high figure, thus as- 
suring a good ultimate strength because 
of the increasing effect of the dical- 
cium silicate at the later ages, which 
gives some promise of surpassing that 
of the tricalcium silicate after the first 
year. Accordingly, although the early 
strength may have been reduced to the 
barest possible minimum in order to 
secure a very low temperature rise, 
assurance is had that the strength will 
continue to increase for a long time. 


Graphical representations 


The relationships that have just been 
drawn are illustrated in Fig. 3, in which 
the equations have been used to plot 
strength against heat. The strengths 
were calculated assuming the sum of the 
percentages of the two silicates constant 
at 75. A range of compositions having 
varying amounts of tricalcium silicate 
and tricalcium aluminate are repre- 
sented at the ages of seven days, three 
months and one year. 

Attention to the sevei.-day plot shows 
how, with decreasing heat evolution, the 
strength decreases most when only the 
tricalcium silicate is dropped, and does 
not decrease at all when the drop in heat 
evolution is brought about entirely by 
decrease in the tricalcium aluminate. 
The three-month plot shows by its lesser 
slope that at this age the decrease in 
heat evolution by decrease in trical- 
cium silicate causes less drop in 
strength. The one-year plot demon- 
strates in a striking way that there re- 
main practically no differences in 
strength, although the changes in com- 
positions still effect marked differences 
in heat evolution. 

Another way of depicting the change 
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with time of the relationship between 
strength and heat has been employed in 
Fig. 4. In this the ratio of strength to 
heat, calculated from the equations, is 
plotted directly against time, employing 
the same assumption as before, a con- 
stant total of 75 per cent for the two 
silicates. Curves afe shown for the 
limiting compositions represented in 
Fig. 3. The low tricalcium silicate com- 
positions start out with a low value of 
this ratio, but eventually they outstrip 
considerably the corresponding com- 
positions with higher tricalcium silicate. 


Summary and conclusions 


One-year data on the heat evolution 
and strength development of cements of 
widely varied composition, whose show- 
ing at 3, 7 and 28 days, and 3 and 6 
months was recorded in previous arti- 
cles, have been reported, and a joint 
study has been made of all of the heat 
and strength data. 

The following conclusions are drawn 
as applicable to the conditions main- 
tained in the experiments: 

1. By decreasing the tricalcium 
aluminate content some decrease in heat 
evolution at all the test ages can be 
effected without materially decreasing 
the strength devolpment at any of these 
ages. 

2. To effect greater decreases in heat 
evolution, by changes in composition, 
the tricalcium silicate content must also 
be lowered, thus lowering the early 
strength ; but this need not, and in gen- 
eral will not, lower the one-year 
strength. Indeed it appears probable 
that the eventual strength may be in- 
creased. 

3. The ratio of strength devolpment 
to heat evolution, as determined for the 
higher heat-evolving cements, rises dur- 
ing the first month and then attains a 
fairly constant value. 

4. As determined for the lower heat- 
evolving cements, the strength-heat ratio 
has a lower value at the early test ages, 
but continues to rise throughout the 
year, at the end of which time it is 
greater than for the higher heat-evolv- 
ing cements. 


Detroit Installs New Type of Safety Zone 


By Allan P. Gardner 
Detroit, Mich. 


NEW type of safety zone, said to be 


bsolutely safe for its occupants, has © 


been installed on Grand River Ave., 
Detroit, Mich., by the Wayne County 
road commission. Its approach is 
similar to the prow of a boat and, it is 
claimed, it will divert any automobile 
from the zone’s occupants. The over-all 
length of these zones is 71 ft. The 
platforms are 60 ft. long and 5 ft. wide. 

The platforms are of precast rein- 
forced-concrete slabs, made in the shops 
of the Wayne County road commission. 


They are 3.5 in. thick. All formwork 
was fabricated and set up on the job. 
Steel was purchased and fabricated 
ready to set up. 

This method of handling the construc- 
tion of the zones enables the commission 
to install them in a very short time, 
with little inconvenience to traffic. 
There i; a total of 8 cu.yd. of concrete 
in each structure. They were built at 
a cost of about $770 each, although it 
is estimated that later this cost can be 
reduced to about $600. The first ones 
installed involved numerous changes 
and delays in construction. 
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Roller-Compacted Pavement 
Shows Economy 


Ten-mile stretch of alternately rolled and normally 
finished sections indicates reduced cost through 
rolling and no loss of quality and appearance 


By Geo. W. Langley, Jr. 


Engineer in Charge for the Wisconsin 
Highway Department, Sheboygan, Wis. 


ment by the use of an ordinary 
road roller has been one of the 
most interesting recent developments in 
road construction. One of these ex- 
periments was carried on, under the 
writer’s supervision, in Sheboygan 
County, Wis., during the season of 
1932, and the results obtained indicate 
advantages that warrant attention. 
Wisconsin state-aid project No. 2094, 
10 miles long, to be surfaced with con- 
crete 20 ft. wide, was selected in the 
spring of 1932 for the experiment. 


inert the concrete in pave- 


Special specifications 

Special provisions, supplementing the 
regular Wisconsin highway commission 
specifications, were drawn to cover as 
closely as possible the scope of the 
experimentation. The important items 
in these special provisions were as 
follows : 


The concrete shall be designed by the 
engineer to produce a transverse strength 
of 700 Ib. per sq.in. in 28 days, with the 
mix controlled so as to produce a work- 
able concrete of maximum density capable 
of being placed and finished without result- 
ing in honeycombs or voids in the finished 
pavement. The maximum amount of net 
water per sack of cement shall be 6 gal. 

The maximum amount of water per cubic 
yard of concrete shall be 30 gal., and the 
minimum amount of new water per cubic 
yard of concrete shall be 25 gal. 

It is the intention to finish, by rolling 
with a 5-ton roller, six pieces of pavement, 
each approximately 1,200 ft. long, but in 
no case exceeding 1,500 ft. in length. 
Each section of rolled concrete is to be 
followed by an approximately equal amount 
of pavement finished in the usual manner. 
(Containing the same cement per cubic 
yard as the previous rolled concrete.) 

Two finishing machines of the type speci- 
fied in the regular specifications shall be 
operated on all of this project. 

The roller used on the rolled concrete 
shall be an approved, motor-driven, tandem- 
wheeled type and shall weigh not less than 
190 nor more than 215 Ib. per linear inch 
of drive roll width. 

On the rolled sections of concrete one 
finishing machine shall be operated ahead 
of the roller with the screeds set to the 
proper height (to be determined by the 
engineer in charge) properly to strike the 
concrete off, so that after the roller has 
been operated over the concrete to the 
extent necessary to bring about full com- 
paction, the second finishing machine can 


strike off and bring the slab to finished 
grade elevation with a minimum of effort. 


Materials and proportions 


Regular Wisconsin highway commis- 
sion specifications provide for propor- 
tioning the aggregates into the batch in 
four grades: fine aggregates, coarse 
aggregates 4 to ? in., coarse aggregate 
} to 14 in. and coarse aggregate 14 to 
24 in. 

The project was advertised for bids, 
among the units being 107,949 sq.yd. 
of portland cement concrete pavement, 
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Appearance of concrete as struck off 3/4 in. 
high by first finishing machine preparatory 
to compaction by rolling. 


exclusive of cement, and 16,000 sq.yd. 
of rolled concrete pavement, exclusive 
of cement. Paul C. Kroeck, Inc., of 
Superior, Wis., was awarded the con- 
tract. The bid of this company per 
square yard of standard concrete pave- 
ment was 57 and 6lc. a square yard on 
the rolled concrete. 

The writer, as engineer in charge em- 
ployed by the state and county highway 
departments, was instructed to have the 
contractor proceed with the work, using 
the special specifications quoted as a 
general guide but keeping the work on 
as practical a basis as possible. 

The contractor was not required to 
furnish any added equipment other than 
the roller, it being deemed inadvisable 
to make any material expenditure for 
equipment until it could be determined 
just what added equipment might be 
used to advantage. 

It was determined to roll concrete one 


day (about 1,200 ft.) with each of the 
following cement contents: 34, 4, 44 
5 and 6 bags; each day of rolled con 
crete was to be followed with a day o/ 
concrete produced with the same cemen 
content as the previous day. of rolled 
concrete but finished in the ordinar; 
manner. 

The mix for the first day’s operation 
on rolled concrete contained 34 bag 
of cement. Of a cubic yard 90 pe: 
cent was coarse aggregate containing 
35 per cent voids; hence 15.795 cu.ft 
out of the 27 cu.ft. of concrete wa 
coarse aggregate, and the rest (11.205 
cu.ft.) was mortar. As 34 bags oi 
cement was used, the absolute volum: 
of which was 1.697 cu.ft., the ratio 0: 
cement in the mortar was 15.1 pe: 
cent. 


Methods and performance 


As could be expected, some difficultie 
developed and had to be contended with 
on the first day’s operation. It took 
some time to determine how high above 
the finished grade to strike off the 





concrete with the first finishing ma- 
chine; also mechanical trouble de- 
veloped in the roller, and other little 
difficulties were encountered. At noon 
the mechanical trouble with the motor 
of the roller had developed to a point 
where it was deemed advisable to dis- 
continue rolling for the day and to start 
in at noon the next day so as to obtain 
a full day’s work. About 450 ft. of 
pavement was laid in the six hours 
worked before noon. 

Repairs were made during the after- 
noon and the forenoon of the next day, 
and work on the rolled concrete was 
resumed at noon, slightly more than 
700 ft. being laid during the six hours 
of the afternoon. (Two shifts of six 
hours each were employed throughout 
this project.) During this day’s work 
it was determined that it was necessary 
to strike the concrete off with the front 
finishing machine from § to } in. above 
finished grade, and but little trouble was 
encountered with this detail on the rest 
of the project. 
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It was noted that due to the extreme 
harshness of the mix there was a notice- 
able segregation of the large stone along 
the outside edge of the batches when 
deposited on the subgrade, and changes 
were made in the percentage of coarse 
aggregate in the batch on the rest of 
the project in an attempt to overcome 
this difficulty. On the whole, the day’s 
work demonstrated that concrete could 
be compacted with a roller to the ex- 
tent indicated and finished afterwards 
to a surface that was almost, if not 
quite, equal to that of the ordinary 
finished pavement. 

On the following day concrete was 
laid containing 34 bags of cement per 
cubic yard. In this mix } cu.yd. of 
coarse aggregate, with a void content 
of 35 per cent, was used per cubic yard 
of concrete; and consequently of the 27 


Second finishing machine shaving down 
rolled concrete and giving final machine 
finish. 


Rolling concrete pavement in Wisconsin. 

View shows condition of concrete after 

rolling and before use of final finishing 
machine. 


cu.ft. of concrete 13.16 cu.ft. was the 
absolute volume of coarse aggregate 
and 13.84 cu.ft. was mortar, cement 
being 12.2 per cent of the mortar. 

The rolled portion of the project was 
completed as scheduled with no diffi- 
culty. Changes were made from time 
to time in the proportioning of the 
aggregates, the method of operation of 
the roller and in placing the concrete 
in a successful endeavor to better the 
results obtained. 

The maximum day’s work was 1,560 
lin.it. in twelve hours. A total of 7,537 
lin.ft., or 16,733 sq.yd., of rolled con- 
crete was laid, the average per hour 
being 104.7 lin.ft., or 232.2 sq.yd. 

Cores were cut from the rolled con- 
crete of each day and from the concrete 
with the same cement content poured the 


Bags of Cement Per 
Cu.Yd. Concrete 


following day. A considerable number of 
these cores were broken at an age of 
28 days, and the rest will be broken 
at an age of six months. 

The records from this project are 
now being checked and compiled in 
report form, so that the mix data in the 
accompanying tabulation are approxi- 
mate and subject to slight corrections. 


Indicated conclusions 


It is easy to see from these data that 
considerable added strength is obtained 
in the concrete with the lower cement 
contents from the compacting, and that 
it is quite possible to produce pavement 
of desirable strength with a considerable 
reduction in cost per square yard by 
the use of a roller for compaction. 

The rolled portion was completed in 
August, and a very recent survey 
(January, 1933) of that portion showed 


COMPARATIVE COMPOSITIONS AND 

STRENGTHS OF CONCRETE IN ROLLED 

PAVEMENT AND PAVEMENT FIN- 
ISHED IN ORDINARY MANNER 
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one transverse crack in the entire 
length. Without the records of the 
starting and ending points of the rolled 
sections it is impossible to locate them, 
as the appearance of the slab is ex- 
actly the same as that of the rest of the 
project. 

Experience indicated that certain 
changes in equipment would increase 
production to a considerable extent. A 
plane similar to a subgrade plane, 
traveling on the forms and attached to 
the mixer by cables sufficiently long to 
permit depositing concrete ahead of the 
plane, with the blade of the plane ad- 
justable so that it could be set so as 
to strike off the concrete at the proper 
height above finished grade, would 
eliminate the need of the forward finish- 
ing machine. 

Experience also indicated that the 
roller should be operated slowly to get 
the best results, and as more power is 
required than is required on ordinary 
road rolling, the machine should be 
over-powered. If a high rate of pro- 
duction were to be maintained, it might 
even be advisable to use two rollers. 
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The roller should weigh not less than 
5 tons, and the writer believes that 
better results would be obtained with 
one weighing 7 or 8 tons. 

There are manufactured rollers with 
crawler tracks on the traction end and 
a heavy roller wheel on the other end 
of the machine, and it is probable that 
one of these would better accomplish 
the results desired than does the ordi- 
nary tandem-roller. With further ex- 
perience some other alterations in 
equipment might be found advisable, 
but any such changes would doubtless 
be minor and inexpensive. 

After experience on this experimental 
project and after study of the results 
obtained, both as to economies and 
quality of production, we are rather 
strongly of the opinion that there is a 
future for this method. 

This project was carried on in co- 
operation with and under the observa- 
tion of engineers of the division of 
management, U. S. Bureau of Public 
Roads, and much of the success of the 
experiment is due to their very hearty 
cooperation. 





Dust-Explosion Tests Suggest 
New Building Practices 


Reliance on breaking of windows is not adequate 
to prevent structural damage—Vents needed near 
source of explosion to prevent secondary explosions 


on the venting area required for va- 

rious explosive dusts and on the effi- 
ciency of various types of vents, an ex- 
perimental structure in which the vent- 
ing of dust explosions can be studied 
has been installed at the Arlington, Va., 
experimental station of the U. S. De- 
partment of Agriculture. The structure 
contains a room, a gallery and a tower, 
and fixed glass windows provide a fac- 
tor of safety by breaking when the vent- 
ing area is not sufficient to prevent ex- 
cessive pressures. Dust is sprayed into 
the structure, and ignition is produced 
by an electric heater coil. Explosion 
pressures are recorded by rubber dia- 
phragm manometers installed at ap- 
propriate points in the structure, to 
record pressures up to 800 Ib. per sq.ft. 
A report of some of the tests will be 
published in the April Quarterly of the 
National Fire Protection Association by 
Hylton R. Brown and Richard L. Han- 
son, of the U. S. Department of Agri- 
culture. The following is abstracted 
from that report. 

Assuming that the breaking of glass 
indicates the pressure at which structu- 
ral damage would occur (there are nu- 
merous instances in which standard 
factory glass has withstood pressures 


|: ORDER to obtain accurate data 


of more than 300 lb. per sq.ft.), series 
of tests were carried out to determine: 
(1) venting area per unit of volume 
necessary to prevent structural damage; 
(2) effect of location and distribution of 
vents; (3) effect of differences in size 


An explosion of dust in the experimental 
structure when proper venting facilities 
prevented structural damage. 


and type of ignition; (4) reduction 
pressure due to increase in venting are: 
(5) effect of outside glazing; and (¢ 
effect of scoring glass to reduce t! 
breaking strength. 


Venting area necessary 


Using the room portion of the e 
perimental structure as the scene of 1! 
explosion, it was concluded that to pr 
vide satisfactory venting for an exp! 
sion of starch dust in a cube-shaped 
approximately square room of sm: 
size, 3 sq.ft. of vent area for each |! 
cu.ft. of volume would be necessa: 
With grain dust it was indicated t! 
1.25 sq.ft. of vent should be provid 
for each 100 cu.ft. of volume. The r 
sults obtained with sugar, wood, flou 
sulphur, cork, powdered milk, so: 
powder, wood charcoal and _ simil 
products indicated that the venting n« 
essary for these dusts ranges betwe: 
the requirements for starch and grain 
dust. 

When the tests were extended to i: 
clude the gallery and tower of the ex 
perimental structure, the results indi 
cated very definitely that the shape 0: 
the room is an important factor t 
consider. In the gallery, which 
23x24x20 ft., explosions produced 
gun-barrel effect with rapidly incfeas 
ing pressures, and glass along the side 
of the gallery was broken before these 
pressures could be released through the 
openings at the end. Similar results 
were found in the tower, which is com 
parable to small-diameter bins, showing 
that venting at the top only would not 
be satisfactory. 


Location of vents 


One or two large vents were more 
effective than several smaller ones total- 
ing the same area. In using the gallery 
as the scene of explosion it was shown 
that vents at the opposite end from 
the ignition are inadequate protection, 
even though their area may seem ample. 
On the other hand, a vent close to the 
ignition source dissipated the pressure 
rapidly. The difficulty in making these 
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results practical is that the exact point 
of ignition in an industrial plant explo- 
sion is not predetermined. When the 
venting was distributed along the gal- 
lery, the amount of safe opening corres- 
sponded very closely to that required for 
the room tests. In other words, the 
advantage of using distributed vents is 
indicated. 

If any elongated structure is to be 
protected against dust explosions, 
whether it be tower, gallery, or L- 
shaped building, the structure should be 
sectioned or zoned into cubical units and 
each of these units vented separately. 
Vents should be in the amount recom- 
mended for the particular dust and 
should be located in the roof or outer 
wall inclosing the cubical unit or zone 
being protected. 


Size and type of ignition 

The size and type of ignition is re- 
sponsible for many of the differences 
noted in dust-explosion tests. Explo- 
sions in the gallery and tower occurred 
much more quickly, and the pressure 
rose much more rapidly when ignition 
occurred from a primary explosion in 
the adjoining room than when the coil 
alone was used as the source of ignition. 
This difference is believed to be due to 
the fact that the flash from the primary 
ignition in the room, when partly vented 
through a small opening into the gal- 
lery, took the form of a long flame, 
which ignited the dust cloud at about 
the same time throughout its length, 
while the coil produced an ignition at 
only one point. Test results indicated 
clearly the added difficulty encountered 
in trying to vent a secondary explosion, 
and emphasized the advantage of pro- 
viding sufficient openings at all points 
in the structure to vent properly any 
primary explosion at the origin. By 
such means the secondary explosion 
may be wholly prevented. 

The venting area per unit of volume 
recommended is believed to be the mini- 
mum that should be used to provide 
against structural damage. Where ad- 
ditional protection is desired, extra 
vents should be provided. The tests 
showed a very definite relation between 
area of venting and pressure drop. 

Outside glazing 

In some of the tests steel sash was 
applied from the outside so that it 
could be more easily blown out. When 
clips alone were used to hold the glass 
in, the average pressure required to re- 
move the glass was about 50 Ib. per 
sq.ft. Using plastic putty, a pressure of 
about 100 Ib. per sq.ft. was required. 
Using commercial putty and four clips 
per pane, 200 Ib. per sq.ft. of pressure 
was required. Probably greater pres- 
sures would have been required if the 
putty had been allowed to age longer. 
The tests indicate that outside glazing 
with plastic putty has certain advant- 
ages worth considering in providing 
venting area. 
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Some panes of glass were scored or 
partly cut in such a way that com- 
paratively low pressures would fracture 
them. The tests indicated that this 
method had some merit and that such 
cuts permit glass to be blown out at 
one-half to one-third the pressure nor- 
mally required to break it. Such scor- 
ing of glass is not recommended as a 
substitute for movable vents, but rather 
as additional protection where large 
areas of fixed glass are used in addition 
to the recommended amount of vent. 


Summary 


The series of studies has not been 
completed, and only two dusts have been 
used to any extent; but it is felt that 
the results obtained are sufficiently def- 
inite to indicate that: 

1. It is possible to vent dust explo- 
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sions without causing structural damage. 

2. Fixed glass offers too much re- 
sistance to permit dependence upon it 
alone for the release of explosion pres- 
sures without structural damage. 

3. Many types of venting equipment, 
hinged doors, windows 2nd panels may 
be satisfactorily used to release explo- 
sion pressures, provided sufficient vent- 
ing area is available. 

4. Vents near the source of ignition 
are more effective than those located 
some distance away. 

5. The venting area required varies 
for different dusts. 

6. Secondary explosions are more 
difficult to vent than primary explosions. 

7. A definite reduction in pressure 
results as the venting area is increased. 

8. Pressures may be released by low- 
ering the resistance of fixed glass by 
means of outside glazing or by scoring. 





Novel Bridge Renewal on 
an Indian Railway 


New trusses hauled out by grip-rail locomotive 
on 3-ft. track cantilevered outside old spans 


NOVEL method of placing bridge 
A tess was developed in the re- 
placement of an old single-track 
bridge by a double-track structure across 
the Rupnarain River, on the Bengal- 
Nagpur Railway, India. The old 
bridge, consisting of seven 300-ft. spans 
and two 200-ft. flanking spans, had been 
an unsatisfactory link in a double-track 
main line. Piers for the new bridge 
are in line with the old piers. 

Timber falsework was built alongside 
the first 300-ft. old span, wide enough 
for the erection of the new span and 
extending over a space of 5 ft. left be- 
tween the adjacent old and new trusses. 
In this open space was laid a track of 
3-ft. gage, which was extended along 
the full length of the old bridge, being 
supported by stringers resting on tem- 
porary cantilevers attached to the old 
spans. The twelve trusses for the next 
six spans were erected successively in 
the 5-ft. gap mentioned. 

As each truss was completed it was 
transferred from the jacked supports 
to a pair of trucks and was then hauled 
out on the cantilevered track by a little 


electric locomotive of special design. - 


Each truss was 310 ft. long and 42 ft. 
deep, with a weight of about 220 tons. 
Such a load on one side of the old spans 
would have caused undesirable stresses 
in the trusses and bracing. It was 
partly equalized therefore by a train of 
small tank cars moving on a similar 
cantilevered track on the opposite side 
of the bridge. 

To reduce the moving load, the weight 
of the electric locomotive was limited 


to 6 tons. This made it impossible to 
secure sufficient adhesion to haul 220- 
ton loads, and recourse was had to the 
old Fell center-rail system, designed for 
heavy grades. The engine therefore 
had four horizontal driving wheels 
gripping, by spring pressure, a rail laid 
between the track rails. A vertical pole 
on the engine carried a cross-arm with 
contact shoes engaging wires strung out- 
side the old trusses. The engine could 
haul a truss at a speed of about 35 ft. 
per minute. To steady the truss during 
its journey, temporary yokes were at- 
tached to the truss posts and engaged 
a guide girder composed of a pair of 
I-beams (one with web vertical and the 
other with web horizontal), carried by 
brackets on the posts of the old trusses. 

On reaching the desired position the 
truss was shifted to traversing frames 
on the piers, the water tanks of the 
counterbalance train being then emptied 
to relieve the load. Each new outer 
truss had then to be shifted nearly 20 
ft. along the piers, being kept upright 
during this movement by similar tra- 
versing frames running on overhead 
cantilevers attached to temporary towers 
on the old spans. The inner trusses 
had to be moved only a short distance. 
An electric crane placed the floor sys- 
tem and bracing, the material being 
delivered on a track of 2-ft. gage. 

This method was devised by R. Strick, 
bridge engineer of the Bengal-Nagpur 
Railway, as being quicker and more 
economical than erection on falsework 
or building the spans on shore and float- 
ing them into place. 
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Reappraising the Work and Methods 
of the Engineering College 


Two leaders in technical education discuss the influence 
of the depression on the school program and curriculum 


exerted a powerful influence on 

the working engineer’s activities 
during the last three years, are affect- 
ing also the engineering colleges. 
Shrinking funds and changes in enroll- 
ment have already led to administrative 
readjustments in a number of institu- 
tions, as was brought out in a review 
of college activities published in our is- 
sue of Feb. 2, 1933, p. 170. External 
factors of change are also becoming dis- 
cernible as engineers take an increasing 
part in non-engineering work. The con- 


| exerted IC EVENTS, which have 


ditions forecast possible modification of 
the educational programs of the colleges. 
Suggestions to this effect, received in 
the inquiry which developed the data 
for the review above noted, led the edi- 
tors to seek the views of several leaders 
in the field of engineering education. 
They were asked to outline the influ- 
ences now operating and their probable 
effect upon plan and methods of the col- 
lege. H. S. Rogers, of Oregon State 
College, and R. A. Seaton, of Kansas 
State College, discuss these influences 
and changes in the present article. 





* * * 





Influences and Trends 


in Engineering Education 


By H. S. Rogers 


Dean, School of Engineering. 
Oregon State College, Corvallis, Ore. 


HE ECONOMIC and industrial 
influences acting upon the engi- 
neering schools at the present time 
are so intense and promise to be of 
such duration that it seems inevitable 
that some adjustments in engineering 
curricula and programs must result. 
The predominant influences of industry 
for change in engineering education 
seem at present to be amplified in their 
pressure by the economic conditions 
confronting the schools and the student 
bodies; the influences against the read- 
justments seem, on the other hand, to 
be losing some of their weight. 

The problem of best fitting the engi- 
neering student of the future for his 
work and responsibilities in life and for 
the fullest development of his possi- 
bilities for service is one which still in 
a large part is surrounded by traditional 
limitations of time and academic condi- 
tions. Within the field of these limi- 
tations, however, the influence of the 
changes in the avenues of promotion in 
industry, the influence of restricted bud- 
gets in the schools, and the influence 
of the general economic conditions 
upon student bodies are immediately ap- 
parent and, it seems, will increase to 
some extent in magnitude with the 
progress of time. Any attempt to pre- 
dict the effect of the changes in industry 
upon the programs of engineering 


schools is, of course, limited by the 
changing and unstable conditions of the 


immediate period and by the limited 
data and information at hand. 


The influence of industrial evolution 


An interpretation of the historical 
progress in industry and the assump- 
tion that the past trend will be continued 
with the return of normal times make 
it possible to estimate the factors that 
will in the near future bring influence 
upon our educational program, and to 
compare and correlate such factors 
with the forces of the immediate condi- 
tions. Without attempting any long ex- 
planation in defense of the postulate, we 
may divide the Industrial Revolution 
in America into the transportation era 
(from the early part of the nineteenth 
century to approximately 1870), the 
shop-manufacturing era (1870 to 1901), 
the large-scale production era (1901 to 
1920) and the era of research (1920 to 
date). In these periods the most sig- 
nificant developments in the factors of 
production have been, respectively, 
power and materials in the first, machine 
and manufacturing processes in the 
second, standardization and _ scientific 
management in the third, and research 
in the last. 

With the development of research for 
the improvement and perfection of the 
other factors of industry, and with its 
more or less general adoption by large 
industry, all fundamental factors of 
production have been recognized and 
established. The products resulting 
from the growth and improvements of 
these factors, however, can be predicted 





Briefly, both discussions indicate tha 
more or less extensive change |i: 
ahead. In the words of Dean Roger 
“It seems inevitable that some adjust 
ments in educational curricula and pr: 
grams must result.” The adjustment 
may include broadening of the four-yea: 
course and specialization of the future 
technical leaders through post-gradu 
ate courses. Such changes obviously 
are of broad importance to the engi 
neer, involving the structure and growth 
of the profession as well as the rang: 
of individual opportunity. 










by no one. The influence of these de- 
velopments in industry upon the ave- 
nues of promotion of the graduates from 
engineering schools is apparent through- 
out industrial history and seems to be 
potentially greater for change at the 
present time than in recent years. 

Large-scale production with its coin- 
cident standardization and simplification 
is reducing relatively the number oi 
routine workers required in technologi- 
cal service. Scientific management co- 
incident with the expansion and consoli- 
dation of large industrial corporations 
is, on the other hand, increasing the 
need for a trained and skilled manage- 
ment personnel. The standardization 
and simplification of machine tools, to- 
gether with a diversification of products, 
is calling for a high order of skill and 
ingenuity in the adaptation of produc- 
tion machinery to the manufacture of 
products. Competition for markets has 
stimulated research to its highest levels 
of accomplishment. 


Higher training gains value 


The resulting pressure of these con- 
ditions seems, therefore, to be in the 
direction of the need for a more highly 
trained personnel in management, re- 
search and advanced design. At the 
same time there is lessened need for a 
highly trained technological staff ior 
the routine positions of detailing, draft- 
ing, designing and estimating under the 
program of standardization and simpli- 
fication. The economic influences act- 
ing upon the engineering schools and 
the young men seeking advancement in 
engineering and collateral fields seem at 
the present time to be working in har- 
mony with the conditions governing 
employment in industry. The decreas- 
ing number of entering students and the 
increasing number of those remaining 
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for graduate study and research will 
provide fewer men for the routine tech- 
nological positions and more highly 
trained men for the work in advanced 
design and research. 

At the approach of the present de- 
pression we were rapidly developing 
a condition under which industry was 
recognizing the value of advanced work 
and making it possible for engineering 
students of a high order of ability to 
capitalize upon it. It may be expected 
that this will continue, and furthermore, 
that those who under existing condi- 
tions attend graduate schools because of 
the restriction in opportunities for em- 
ployment will amply prove the merits 
of their advanced preparation. It also 
seems apparent that some of the 
stronger schools of business administra- 
tion, such as Harvard, Wharton, Chi- 
cago and Stanford, are attracting num- 
bers of the most able engineering stu- 
dents who are qualified by interests and 
capacities for management and ad- 
ministration. 


A broadened four-year course 


The man with the normal four-year 
training faces a most difficult problem 
and needs immediately to be prepared by 
a broader educational program for 
entrance into a wider range of activities 
in the fields collateral to engineering. 
His training in engineering science and 
technology need not now be as intensive 
as heretofore because of the competition 
of graduate students who will receive 
priority in the selection for those posi- 
tions requiring advanced mastery of en- 
gineering principles. His preparation 
in collateral fields of engineering re- 
quires a knowledge of business and ad- 
ministration, however, and needs to be 
broader than provided under present 
curricula. 

The compounding of all these forces, 
therefore, seems to be directing the en- 
gineering schools toward a program of 
four years’ duration in which a greater 
emphasis upon the collateral interests 
of business and management will result 
in a lesser emphasis upon engineering 
science and technology. This lessening 
of emphasis upon engineering science 
and technology in the four-year cur- 
riculum will be more than compensated 
for by graduate training for those who 
seem especially qualified by interests, 
capacities and abilities for advanced 
technical work. It seems that when in- 
dustry resumes its forward movement 
and picks up momentum the competition 
for appointments will emphasize a need 
for such advanced training, just as the 
competition for appointments now em- 
phasizes the need for advanced training 
for the teachers in the public-school 
systems of some of our larger cities. 
It seems also apparent that men funda- 
mentally trained in engineering with an 
inclination toward management can 
capitalize upon graduate training in 
those few schools that have developed 
programs upon the graduate level and 


are applying the practical and intensive 
pedagogy of the problem, project and 
seminar methods. , 


Difficulties of two kinds 


The forces acting against such 
changes are both financial and academic. 
The reduced resources of prospective 
graduate students may limit their num- 
ber so that, with the resumption of in- 
dustry, industrial corporations will 
again find it necessary to carry on train- 
ing courses for the induction of engi- 
neering graduates into advanced design 
and research. The lag between the de- 
clining student numbers and the reduc- 
tion of the teaching staff, while it re- 
leases time and energies for a greater 
amount of graduate work, at the same 
time makes unsatisfactory the problem 
of releasing credit hours in the four- 
year program of engineering science 
and technology for other credits in man- 
agement and administration. This is 
especially true where such courses are 
taught outside the engineering-school 
organization. 

One of the greatest obstacles to in- 
creasing the breadth of the engineering 
curricula is the result of the status of 
courses and the effectiveness of teaching 
in the average undergraduate school of 
business administration. No engineer 
need project himself into the fore- 
ground to take the responsibility for 
criticizing education in business and 
management when he can find such an 
authority as L. C. Marshall, former di- 
rector of economics and business at the 
University of Chicago, to quote in the 
following manner: “As matters stand 
today there is lamentable weakness in 
the instruction staffs of the collegiate 
schools of business administration, The 
actual situation falls far short of the 
ideal here pictured. If a_ visiting 
scholar from Mars were to make the 
rounds of the nearly 200 colleges and 
universities which allege that they have 
instructing staffs in business, you would 
find the general situation all but in- 
credible.” The conditions existing in 
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the courses of instruction in both Eng- 
lish and business are not understood and 
recognized by graduates of former 
years who advocate a greater amount of 
such work in engineering curricula. 
With the progress of time, however, the 
unsatisfactory characteristics are being 
corrected and eliminated. 


A working adjustment 


Until such time as an instruction 
staff with training and experience is 
available for integrating the principles 
and methods of business with the field 
of engineering science and technology as 
a preparation for a life career, there will 
be no extensive substitution of business 
courses for those in engineering science 
and technology. A limited number of 
courses in constructive accounting, 
principles of economics, management, 
finance and law may, however, serve the 
purpose of immediately increasing the 
scope of engineering curricula in a 
manner to make it possible for a gradu- 
ate to find more readily an avenue of 
approach to experience and advance- 
ment in present economic conditions. 

An adjustment to meet this immedi- 
ate condition in the four-year curricula 
seems in harmony with a program to 
meet the anticipated condition in indus- 
try under a resumed normal status. 
Such a program has been evolving ever 
since the development of large-scale 
production and scientific management. 
It has recently been given impetus by 
the recognition and development of re- 
search. It may be that the present con- 
ditions will give it the final impetus for 
more general realization. It would pro- 
vide for the technician and those in col- 
lateral fields who look forward to ap- 
proaching their life careers through 
post-graduation experience and promo- 
tion; it would provide an introduction 
to the field of management for those 
whose interests are more particularly 
in the administrative field of engineer- 
ing; and it would provide for those 
whose interests and abilities are strongly 
technological and professional. 


Adjusting the Technical College 
to New Demands 


By R. A. Seaton 


Dean of Engineering, Kansas State College, 


Kan. 


| y ways faciag education is al- 


Manhattan, 


ways facing a change, since the 

field of engineering is not static 
but is constantly changing, growing 
and developing. New discoveries in 
the fundamental sciences, new applica- 
tions of newly discovered and of long- 
known phenomena in the field of mate- 
rials and forces, new industrial develop- 
ments, and the constantly increasing re- 
sponsibility of engineers in managerial 


and administrative work involving 
human and economic considerations 
make it necessary constantly to study 
engineering education to determine 
whether the best possible training is 
being given by the colleges for the con- 
ditions that will be met by their gradu- 
ates. Aims and objectives must be 
scrutinzed, and curricula, courses and 
methods must be revised frequently to 
keep pace with new developments in 
the engineering field. 

Changes in the character and prepara- 
tion of entering students, in the financial 
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support and internal conditions of the 
colleges themselves, and in the economic 
and social conditions of the times also 
have a direct bearing upon the work of 
the engineering colleges and must be 
considered in determining upon policies 
and procedures. 


Important recent changes 


Engineering educators have been fully 
alive to the necessity for considering all 
these factors, and much study has been 
given to the changing problems of en- 
gineering education by individuals, 
faculties and educational organizations. 
A notable recent example of such a 
study is the one made in 1923-29 by the 
Society for the Promotion of Engineer- 
ing Education, under the direction of 
W. E. Wickenden and H. P. Hammond, 
and reported in publications of that so- 
ciety. Any such study is, however, 
obsolete to some extent even before it is 
published. No sooner is the study fin- 
ished than we are confronted with the 
question as to what changes should be 
made in engineering education to meet 
the changes that have occurred in the 
conditions affecting the students, the col- 
leges and the engineering field since the 
data for the study were gathered. 

Such changes have been particularly 
rapid and extensive in the last few 
years, due in part at least, to the severe 
and protracted depression. Among the 
more obvious are: 

1. A greatly lowered economic level 
of the country generally, with money 
and jobs of all kinds scarce and future 
conditions very uncertain. 

2. A general slump in industry, 
which has resulted in a great decrease 
in the demand for engineering gradu- 
ates and considerable unemployment of 
engineers who held good positions. 

3. Greatly decreased financial support 
for most colleges, with further decreases 
in prospect. 

4. Considerable decrease in enroll- 
ment in the lower classes in engineering 
colleges, with little or no change in the 
enrollment in upper classes and in the 
number of students being graduated. 

5. Greatly increased enrollment in 
graduate engineering courses. 

6. A considerable increase in the 
number of transfer students from junior 
and liberal-arts colleges to engineering 
colleges. 

7. Development of legal restrictions 
upon the practice of engineering, with 
the creation of state registration and 
examining boards in many states. 

8. Increased interest of the profes- 
sional engineering societies in engineer- 
ing education and in the progress and 
development of engineering graduates. 


No need for revolutionary revisions 


What changes in engineering educa- 
tion should be made to meet these 
changes, and perhaps others that are 
not so obvious? Should they be revo- 
lutionary or evolutionary, radical or 
moderate ? 


The writer can see no need for revo- 
lutionary changes in the character of 
engineering education. Adjustments to 
the changed conditions are certainly 
necessary, but in making these adjust- 
ments great care should be taken not 
to lose the sound fundamental character 
of engineering training which has led 
to its rapid and extensive development 
during the past generation and which 
has been reflected in the enormous in- 
dustrial development of the country 
during this period. Most of the con- 
clusions and recommendations of the 
board of investigation and coordination 
of the Society for the Promotion of En- 
gineering Education in the study re- 
ferred to above are believed to be still 
valid, notwithstanding the changed con- 
ditions; and engineering educators will 
do well, in their consideration of plans 
for changes in policies and procedures, 
to keep these recommendations and 
conclusions constantly in mind. 

Certainly one of the changes that 
must be made immediately in many en- 
gineering colleges is a considerable 
further reduction in expenditures on 
account of the decreased financial sup- 
port. Further salary and staff reduc- 
tions and curtailment of operation and 
maintenance expenditures are probably 
inevitable. Some reduction in salaries 
is probably warranted in consideration 
of the general economic situation, but 
this should not go too far. Salaries of 
engineering teachers are not high, 
judged even by present standards, and 
they have been far too low in recent 
years and will be far too low again when 
normal economic conditions return. A 
reduction in the number of staff mem- 
bers without a corresponding reduction 
in the number of classes to be taught 
requires heavier. teaching schedules, 
already heavy in most engineering col- 
leges, and allows engineering teachers 
less time and opportunity for research 
and other forms of so-called productive 
scholarship. Curtailment of research 
is particularly objectionable with the 
present great increase in graduate study 
in which research plays such an im- 
portant part. 

Doubtless several colleges with small 
engineering enrollments will find it ad- 
visable to discontinue engineering in- 
struction altogether, as a few have al- 
ready done recently. Others may re- 
duce their four-year engineering cur- 
ricula to two-year pre-engineering cur- 
ricula, or two-year terminal curricula 
of the technical institute type. Many 
others, including some of the larger 
colleges, will probably eliminate certain 
specialized curricula and courses that 
have small enrollments and are there- 
fore relatively expensive to maintain. 
In some cases it may be possible to re- 
duce the number of classes to be taught 
by decreasing the differentiation of the 
several curricula and by cutting down 
the number of elective or optional 
courses available. Some _ institutions 
may find it practicable to reduce en- 
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rollments either by setting arbitrar 
limits or by providing highly selectiv: 
admission requirements. Generally suc! 
a procedure has not been considere: 
permissible in state-supported in 
stitutions. 


Meaning of enrollment changes 


The changes in the character of th 
enrollment in engineering colleges ar 
believed to be significant. In recen: 
years there has been a rapid and ex- 
tensive development of junior college 
in many sections of this country. Man: 
students who wish to prepare for a 
engineering career are now spendin 
one or two years in these junior co! 
leges or in liberal-arts colleges, wher: 
they can live at home with little ex 
penditure of money. A _ consideral)! 
part of the decrease in enrollment ; 
the freshman and sophomore classes 
of engineering colleges and of the ir 
crease in the number of transfer student 
entering engineering colleges with ad 
vanced credit can be attributed to this 
fact. If such transfer students are not 
to be handicapped in their engineering 
training, these junior and liberal-arts 
colleges must provide adequate pre-en- 
gineering curricula and must maintain 
suitable standards, while engineering 
colleges must adjust their procedures to 
facilitate admission of such students to 
advanced standing with a minimum ir 
regularity and loss of credit. Sympa- 
thetic cooperation of the engineering 
college and the junior or liberal-arts 
colleges is necessary. 

It seems probable to the writer that 
part of the loss in enrollment in the 
lower classes of engineering colleges 
may be due to fewer students preparing 
for engineering careers, and that this 
will be reflected in the upper-class en- 
rollments and in the number of engi- 
neering graduates a few years hence, 
particularly if the slump in industrial 
activity continues. 


Graduate study increasing 


The increase in the graduate enroll- 
ment in engineering colleges began 
before the depression started, and in 
the judgment of the writer it is a 
fundamental development of great sig- 
nificance. Without doubt many engi- 
neering graduates have remained in col- 
leges for postgraduate courses in the 
last few years because of their inability 
to secure suitable positions, hoping to 
improve their chances of employment 
and strengthen their preparation for 
rapid advancement when conditions 
improve; but much of the development 
of graduate work is believed to be due 
to a realization of the fact that the field 
of engineering has now developed to 
such an extent and complexity as to 
give rise to a real need for additional 
scholastic training for a considerable 
number of engineering graduates of su- 
perior ability. The development is be- 
lieved to be a wholesome one that will 
continue after employment conditions 
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again become normal. The increase in 
the number of -students remaining ior 
graduate work may perhaps lead to 
postponement of some _ specialization 
until the post-graduate year and the 
development of a somewhat broader 
undergraduate training with more at- 
tention to social and economic matters. 
The increase in graduate work should 
also give a considerable stimulus to re- 
search in engineering colleges and the 
training of men for research work in 
industries. 


Licensing and professional engineering 
development 


The movement toward licensing of 
professional engineers will probably 
not affect engineering education greatly, 
except perhaps indirectly through re- 
stricting the practice of professional en- 
gineering to those who have had suit- 
able training and experience, and pos- 
sibly in raising the standards of some 
of the weaker schools. 

The cooperative movement of the 
national professional. engineering so- 
cieties, the Society for the Promotion 
of Engineering Education and_ the 
Council of State Boards of Engineering 
Examiners in the creation of the Engi- 
neers Council for Professional Devel- 
opment may have a very profound ef- 
fect on engineering education, particu- 
larly in its post-scholastic stages. It 
has been well recognized that the few 
years spent in college can provide only 
a foundation for an engineering educa- 
tion, and that this must be supplemented 
by years of experience and_ study. 
Much of the specialized knowledge and 
technique of engineering must be ac- 
quired by the young engineer after 
graduation. Engineering colleges gen- 
erally have taken little or no part in this 
phase of engineering education but have 
left it almost wholly to the initiative 
of the individual and to industry. A 
careful study of the possibility of pro- 
viding help in this stage of the educa- 
tional process and the provision of suit- 
able facilities for such help may have 
far-reaching effects. The work of the 
Council is not yet sufficiently developed 
to make possible a fair evaluation of 
the possibilities or a prediction of re- 
sults, but the field looks inviting. 


Simplify, but retain fundamentals 


To sum up, engineering education 
must continue to make adjustments to 
changing conditions, but these adjust- 
ments should be evolutionary rather 
than radical, retaining the present 
sound fundamental character of engi- 
neering training. Expenditures must 
be reduced because of reduced financial 
support of the colleges. Salaries, staffs 
and operating expenses probably must be 
reduced in many institutions. Specialized 
curricula and courses with small enroll- 
ments may need to be eliminated, and 
the differentiation between curricula 
reduced. Some smaller and weaker 


institutions may need to discontinue 
their engineering work entirely or to 
reduce considerably the amount of such 
work offered. Better provision should 
be made where possible to take care 
of transfer students from junior and 
liberal-arts colleges. Graduate courses 
and research work should _ be 
strengthened. Perhaps some specialized 
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courses may be shifted from under- 
graduate to the graduate years, the 
undergraduate work being broadened to 
include more social and economic train- 
ing. The organization of the Engineers 
Council for Professional Development 
offers hope for substantial improve 

ment in the post-scholastic phase of en 
gineering education. 


Public-Works Construction 
Needs a Coordinated Program 


By Henry H. Wilson 
President, Pennsylvania Construction Council, 
Harrisburg, Pa. 


N THE midst of vast emissions of 
| by the federal and state gov- 

ernments, which, if continued indefi 
nitely, threatened to bankrupt the 
country, the whole nation continues to 
run around in circles in so far as the 
determination of a coordinated program 
is concerned for diverting some of this 
dole to productive and capital invest- 
ment channels. As an example, in one 
of our larger states more than $43,- 
000,000 of state funds and governmental 
loans has been expended for direct 
charity within the past twelve months, 
and there is nothing tangible to show 
for this expenditure. 


R.F.C. loans restricted 


Turning to another side of the pic- 
ture, it can fairly be said that up to the 
present time the funds provided the 
Reconstruction Finance Corporation for 
the stimulation of employment through 
construction have been almost wholly 
ineffectual, it being reported that up to 
January of this year less than $500,000 
of this money had been expended upon 
actual operations. Such a condition is 
not necessarily a reflection upon the 
R.F.C. It apears that at least three- 
fourths of all the applications for con- 
struction loans made to that body have 
been for projects on which repayment 
was exceedingly doubtful. The officials 
of the R.F.C. are bound by specific 
statutes, and no trustees, however ap- 
pointed, are going to advocate the loan 
of public money that is not secured 

It is believed that any state will make 
a great error in trying to induce the 
R.F.C. to embark upon numerous doubt- 
ful loans. On the other hand, there are 
unlimited opportunities if the matter 
could be approached simultaneously in 
all the states upon a sound and scientific 
basis. 

In the first place, it would seem in- 
escapable that special legislation must 
be enacted in all the states to permit 
the borrowing of money by municipali- 
ties from the R.F.C. or some other 
federal agency for the completion of 
paving and sewering of streets. This 
should be done under a provision 
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whereby such loans could be repaid by 
special assessments properly adjusted 
and possibly somewhat postponed to 
avoid undue burdens upon the taxpayers 
at the present time. It is believed that 
the federal government can only grant 
loans for such improvements and foi 
the construction of bridges, municipal 
buildings, sewage-disposal systems 
other public improvements through spe- 
cial authority granted by the state legis- 
latures. Existing laws relating to such 
facilities may have to be modified to 
meet the present emergency conditions 
and to protect the government in mak- 
ing loans. , 

In connection with this whole subject, 
it will of course be imperative to safe- 
guard the public by so drawing the laws 
that they will not afford opportunity for 
speculation by real-estate promoters. A 
very strong distinction should be drawn, 
for instance, between developing unim- 
proved speculative property and doing 
work in streets of districts that are now 
built up, but that are without the needed 
improvements. 


or 


Bridge reconstruction 


Another field for possible develop- 
ment, through federal loans to states, 
counties or municipalities, lies in the 
construction of bridges. The superin- 
tendent of public works of one state is 
reported as saying that there are 5,000 
inadequate bridges in that state alone. 
Other states undoubtedly can furnish 
comparable numbers. 

It would seem possible for the va- 
rious states to enact laws permitting 
communities to build bridges and pay 
for them out of special taxes (or tolls, 
in the case of bridges over large 
streams) in order to develop projects 
that would meet the R.F.C. require- 
ments for security. The construction 
of a considerable number of relatively 
small bridges would afford opportunity 
for distributing a large amount of work 
throughout the nation. 

Real progress in making the R.F.C., 
or whatever governmental agency may 
be hereafter set up, a means of defi- 
nitely stimulating the nation’s industry 
through public construction appears to 
depend largely upon state and local leg- 
islation. It would seem highly desir- 
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able to have committees appointed tical way to prime the pump of What the country needs today is the 
immediately by the governor of each prosperity is through the adoption of a quick provision of a large amount of 
state to study this problem. large number of small projects through- small work, which will reasonably 

At the present time all eyes are out the country, which can be quickly blanket the land and provide a “spark 
turned to Washington, where a con- gotten under way. A program of re- plug” for our stalled economic machine 
struction policy for the nation is now constructing thousands of inadequate It is to be hoped that the present na 
being formulated. There seems to be and small highway bridges throughout tional administration will shortly take 
great diversity of opinion as to just the country would be much more ef- the lead in urging upon the states the 
what type of public-construction work fective, for instance, than if further immediate necessity for the enabling 
should be recommended for immediate delay were encountered in arranging for legislation referred to herein, so that 
adoption to furnish a motivating force larger projects of this sort, requiring the R.F.C. or whatever agency may be 
against the continually contracting busi- many months of preparation and per- substituted therefor can function as a 
ness spiral. Apparently the most prac- haps several years’ time in construction. real motivating force for relief. 























The conclusions 

will then be sent to Prof. Perry Byerly, 
University of California; Prof. Lydik 

of Long Beach Earthquake Jacobsen, Stanford University; H. O 
Wood, Seismological Research Labora 

tory, Pasadena, and Prof. R. R. Martel, 

By N. H. Heck California Institute of Technology, be- 


° sure the correctness of the instru 
Strong-Motion Records mental performance. i 
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recording strong earth motions dustrial section. Records from three strong-motion acceler- 
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olutions were recorded. 
Time Record- Each dash=4 Sec. 
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Long Beach Seismogram 
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neers and two seismologists who are 
directly concerned in the problem. It 
should be understood that these records 
are to be considered only as the start of 
a series that is expected to prove very 
useful in designing to resist earth- 
quakes. 

Long Beach Record—This record was 
obtained almost on top of the fault along 
which the earthquake occurred, prob- 
ably centering about 12 miles away be- 
neath the sea, though further study is 
needed to determine the exact epicenter. 
From previous information obtained 
from Japanese records we would expect 
periods of 0.3 to 2.0 sec. to correspond 
to the destruction. Actually for the first 
seven seconds there are vibrations on 
the order of 0.1 sec., with accelerations 
from 0.3 to 1.0 g, perhaps a little more. 
Following this there are periods of from 
1 to 2 sec. with accelerations not much 
more than 0.04 g. These have super- 
imposed on them small vibrations of 
shorter periods. It is noteworthy that 
while the components are somewhat 
hard to separate, the vertical amplitude 
of the record is comparable with the 
horizontal, and the usually adopted 10 
to 1 ratio between horizontal and ver- 
tical does not appear to be valid. Fur- 
ther, the maximum accelerations adopted 
in the Cancani scale (from about 0.1 
to 0.2 g) appear to have little signifi- 
cance. It is the present view of Frank 
Wenner, of the Bureau of Standards, 
who designed the accelerometers, and 
Frank Neumann, seismologist of the 
Coast and Geodetic Survey, that the 
short-period high accelerations did not 
represent the most destructive part of 
the earthquake, but this view is subject 
to reconsideration. 

Vernon Record—Since this instru- 
ment operated through only 14 turns of 
the drum, the record is less confused 
than that obtained at Long Beach. The 
same general conclusions may be de- 
duced though the maximum accelera- 
tions were somewhat less. The building 
containing the instrument was damaged. 

Los Angeles Record—The absence of 
the high accelerations observed at Ver- 
non, only 2 miles away, is a noteworthy 
characteristic of the Los Angeles graph. 
It is not certain whether this is due to 
failure of the instrument to start at the 
same part of the shock or to the fact 
that the instrument is on rock, while 
the others are not. The motions re- 
corded indicate what most of the larger 
buildings in Los Angeles experienced, 
since most of them are near by. The 
rapid disturbance of the right-hand side 
of the record is due to a street car 
passing within 20 ft. of the instrument. 

A valuable feature of the three rec- 
ords is that the range of distances from 
the epicenter is on the order of 12, 24 
and 26 miles; the effect of distance in 
lengthening the periods of the waves is 
evident. 

All of these records should be con- 
sidered as the first returns in the effort 
to collect information of value to the 
structural engineer. They do not tell 
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the whole story, since, unfortunately, 
the displacement meters (although now 
set up) were not in place at the time of 
the earthquake, as the installation pro- 
gram is still actively in progress. Also, 
it would have been very desirable to 
have had at least in one case a place 
where there was an instrument in a tall 
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building directly over one’ in the base- 
ment. However, it is generally felt that 
to have gotten these records 
after the installation of the instruments 
was a very worth-while accomplishment 

It should be understood that these 
records do not represent displacements 
of the ground. 


so soon 





Letters to the Editor 


Suspension-Bridge Rating 


Sir—Rating of suspension bridges ac- 
cording to total cable strength, which 
Was suggested in an article appearing 
in the issue of March 16, is entirely 
logical. As intimated in that article, 
total cable strength is determined in 
large part by the two primary charac- 
teristics of all bridge structures: length 
of main span and load on the bridge as 
affected by width, type of construction 
and traffic requirements. The other 
characteristics of suspension-bridge size 
enumerated are of secondary impor- 
tance. 

The total length of cable is an in- 
definite characteristic that indicates the 
length and slope of suspended side spans 
or backstays. These lengths are also 
reflected in the total cable strength. 
However, the length of side span has 
only a slight influence on cable stress, 
and the fact that the maximum slope of 
the cable (which directly influences the 
cable stress) is kept fairly constant for 
all bridges makes the indication of this 
factor relatively unimportant. 

The total cable strength is provided 
by a set of cables whose number and 
maximum size are dictated by practical 
considerations as well as by stress re- 
quirements. This number and size are 
represented in one term, of course, by 
the total cable strength. The size of 
cable, nevertheless, is a matter of great 
interest, and it should be remembered in 
comparing the size of a twisted-wire 
strand cable (such as that used on the 
St. Johns bridge in Portland, Ore.), with 
a parallel-wire cable that the bulk of the 
former is considerably greater than that 
of the latter type of cable for the same 
total strength. Rating of suspension 
bridges on the basis of total cable 
strength does not confuse on this score. 


New York, N. Y., y 
March 22," 1933. C. H. Gronguist. 


Your Next Job 


Sir—I want to thank you for pub- 
lishing the letter “Keep in Circulation” 
(ENR, Feb. 9, 1933, p. 199). The last 
paragraph of that letter contains advice 
invaluable to the thousands of engineers 
who are unemployed or are nearing un- 
employment and who have this lesson 
yet to learn. 

Exchange of information is specially 
important in these days. A group of 
us in my town are planning an Unem- 
ployed Engineers’ Convention, to bring 





together the technically trained men 
who are facing the stark reality of 
having to find new means of furnishing 
subsistence to their families. We can’t 
help one another financially, but we can 
exchange ideas and buck up the old 
fighting spirit. I expect to sit in the 
front row, and I’m going to take along 


the letter “Keep in Circulation”; it may 
help the other fellows. 

I agree with the writer about the 
danger of crawling into a hole. My 


early training equipped me to go back 
to the land and perhaps eke out a liv- 
ing there; but to do that would lessen 
the prospect for getting back into the 
places that I am better fitted to fill. So 
I intend to keep in circulation. I am 
still employed, but my good sense tells 
me to pick out the best landing place I 
can find before the motor quits entirely. 


Chicago, Tl *— 
Feb. 18, 1933. 





On Keeping in Circulation 


Sir—You gave your readers valuable 
service in publishing the letter “Keep 
in Circulation” (ENR, Feb. 9, 1933, p. 
199). The final paragraph of the letter 
contains advice that is simply invaluable 
to the many thousands of unemployed 
engineers, Or engineers nearing that 
state, who have the lesson yet to learn, 

I agree with the writer of the letter 
about the danger of crawling into a 
hole. As I was raised on a farm, I 
think I could now go back to the land 
and manage to exist; but if I did so I 
would lessen my prospects of getting 
back later on into the work for which 
I am better fitted. Therefore I am 
going to find ways of keeping in circula- 
tion, even before the need is at hand. 
I am still employed, but who knows how 
long it may last? 

Related to this matter of circulating 
is an idea that was tried in our town 
a few days ago. We held an “unem- 
ployment meeting” of technically trained 
men who faced the bitter prospect of 
finding a new way to earn an honest liv- 
ing for their families. Of course we 
could not help one another financially, 
but we exchanged ideas and in addition 
strengthened each other’s fighting spirit. 
A good number of helpful and stimula- 
tive ideas were brought to the front in 
the meeting. There are to be other 
meetings of the same kind. 

March 16, 1933. Mrppie-Acep. 
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Rolled Concrete Practicable 


ONCRETE is the last of the important road- 

surfacing materials to be compacted by rolling. 
A successfully rolled concrete road is described in this 
issue. The new method is the direct outcome of the 
trend of practice toward the use of dry concrete for 
pavement. Without perhaps being actually the first 
exploratory work, the experiment of the Wisconsin 
highway engineers is in large measure pioneering in 
both the use of the power roller and in the use of dry 
concrete. The results indicate that a new field of devel- 
opment is in sight. In both quality and cost the rolled 
road slab shows at least equality and probably superiority 
to pavements laid down by other methods. 


Housing Gets Another Chance 
AST WEEK the R.F.C. granted its second housing 


loan, this time for a project in the slum district 
-of New York’s lower east side. May it soon be trans- 
lated into wages! And may the uninspiring spectacle of 
real estate opposition aided and abetted by high munici- 
pal officers not be encountered as it was on the ill-fated 
Hillside Housing Corp. loan in the Bronx! Fortunately, 
Fred F. French’s Knickerbocker Village is slum clear- 
ance in the extreme, which eliminates the principal 
objection that was raised against the Bronx loan. It is 
said that men can be put to work by May 1, and that 
eventually 2,000 field jobs and 8,000 factory jobs will 
result from the work. This is what counts at present. 
Without reflecting on the social and economic importance 
of the development, which are of first order, employment 
relief is its most important characteristic. 


High Earthquake Accelerations 


F THE FIRST records made by the strong-motion 

accelerometers during the Long Beach earthquake are 
correct, earthquake design methods are due for a careful 
re-study. This was one of the results which it was 
hoped the installation of the instruments might bring 
about. For 7 or 8 seconds at the beginning of the quake 
on March 10 accelerations on the order of 0.3 to 1.0 g 
were recorded, values that are from three to ten times 
the seismic coefficient of 0.1 g that has been assumed to 
be adequate in good designing. Obviously, the records 
do not mean that well-designed buildings were deficient 
in the ratio of 1:3 or 1:10, for no such buildings were 
seriously damaged. What is more likely is that high 
accelerations, for a short time at least, are not as de- 
structive as had been assumed. Most of the damage 
at Long Beach is said to have occurred after the first 
shock, when accelerations were of nominal amount. The 
small amount of damage from the high accelerations 


444 





lends credence to the view that the natural period o 
vibration of a structure and its possible resonance wit 
the earthquake motion are the important factors. N 
doubt some significant deductions can be made wh« 
the accelerometer records have been studied further an 
compared with some of the laboratory test results th: 
were made on the instruments before their installatio: 


For a Stronger Profession 


OR SOME TIME thought has been stirring active! 

in the direction of re-examining the educational pro 
grams of technical colleges. Recent papers and address 
by leading teachers have given indication of this, and 
the discussions of the college problem by H. S. Roger: 
and R. A. Seaton in this issue supply further evidence. 
The question is of broad interest, for its essential pur 
pose is to build a stronger profession to meet th 
requrements of the future. Conditions of practice hav: 
been changing for some years; the trend has_ been 
unmistakably apparent since the onset of the depression, 
and now it is necessary to inquire whether modifica- 
tion of the teaching program is in order. Any suc! 
adjustment obviously must conform to the conditions o/ 
the moment, when reduced educational funds and altere:! 
student distribution create special difficulties; but above 
all it ought to be prophetic of the conditions of ten and 
twenty years hence, since the teaching of today serves 
chiefly to build the profession of coming years. If these 
future demands are found to be in the direction of more 
extensive training and more flexible equipment of the 
student, no time should be lost in preparing for them. 
But we trust that those who determine college methods 
will at all times give heed to the controlling objective, 
which is to train engineers rather than merchants, bank- 
ers or statemen, 





Federal Power Control Extended 


HE Federal Power Commission has won a major 

engagement in its battle for wider control over 
hydro-electric power development; the U. S. District 
Court in Virginia has upheld its claim that the Ap- 
palacian Electric Power Co. must obtain a standard 
license for its proposed power development on the New 
River. This decision was rendered in a case in which 
the power company, with the support of the state of 
Virginia, opposed the power commission’s demand that 
it apply for a standard license on the ground that the 
New River was not navigable at the point where the 
company proposed to develop power. The commission, 
on the other hand, demanded the license application on 
the ground that while the river was not navigable, its 
waters were so important to navigation upon the 
Kanawha River as to render it navigable within the 
meaning of the Water Power Act. The court supported 
this view. 

The district court’s finding is of great significance. 
If upheld by the U. S. Supreme Court, it will greatly 
extend the scope of activity of the Federal Power Com- 
mission and may even result ultimately in the transfer 
of control over electric utilities from the states to the 
federal government, much as control of the railways 
has passed to the Interstate Commerce Commission. 
More important still, the number of plants which the 
federal government may take over at the end of their 
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50-year license period will be greatly increased. In fact, 


there are few streams in the country that do not flow’ 


into a navigable river or become navigable in their lower 
reaches, and hence interference with their flow, even in 
the upper sections, might be assumed to have an effect 
on their navigability. If the principle Jaid down in the 
New River case is sustained, the jurisdiction of the 
Federal Power Commission may well be assumed to 
extend right up to the power plants built at the dams 
of storage reservoirs at the headwaters of most of our 
rivers. Wherever federal control is exercised the 
authority of the state public utility commission is 
weakened. Ultimately, as experience with railroad regu- 
lation has shown, though both may have control in 
theory, control passes to the federal body as a practical 
matter. Such being the case, the New River decision, 
if sustained, may well mark the beginning of federal 
control over all future water-power development. It 
may tonvert the Water Power Act into the foundation 
stone of a federal power system. 


Relief and Reconstruction 


OLLOWING the financial measures enacted by the 

national government during the month just closed, 
the conservation camp act approved last week intro- 
duces the important element of relief for human dis- 
tress. It is a radical measure, opposed to the precedents 
of our history; yet the undeniable urgency of the need 
justifies its enactment. A quarter-million idle workers 
will be taken care of in healthful, useful activity. 

The measure is one for relief only. The camp plan 
makes no contribution to economic reconstruction. 


Like the other salvage measures that preceded it, the 


plan is essentially deflationary; it does nothing to check 
the declining course of productive activity. Tempor- 
arily, in fact, it has an added depressive effect through 
withdrawing funds from scheduled construction and 
utilizing them‘for dole purposes. 

At the present moment, therefore, reconstruction 
must begin. The delicate balance of sustaining and 
depressive forces will fail if the forward movement is 
not soon initiated. Unfortunately, there is imminent 
danger that complacency with what has already been 
accomplished may be the cause of fatal delay. The 
initial determination to restore and rebuild may get 
into the doldrums, and cross-currents of opinion may 
further hinder its advance. 

Strongly divergent convictions are tending to influ- 
ence official thinking on reconstruction measures. One 
of these is that the now pending farm relief measures, 
perhaps aided by revival of the brewing industry, will 
set up new trade and consumer demand to initiate the 
progressive recovery of production. Another is that 
spontaneous growth of consumer trade may now be 
expected and that recovery is the certain result. Still 
another relies on the resumption of the capital-goods 
industries in supplying the demand for replacement of 
worn-out equipment required for present production 
volume. Differing in their reasoning, those who hold 
views of this kind agree in the conclusion that nothing 
more is now needed for industrial recovery beyond 
hopeful waiting. 

But the advocates of aggressive action toward recon- 
struction are fortunately still in the field. Relying on 
the reservoir of deferred local public works as the sole 
available means: by which active purchasing power of 
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sufficiently large proportions can be created, they are 
urging two alternative methods of putting these works 
under way. One is the liberalization of the Relief Act 
as proposed two months ago in the dying Congress and 
the coincident establishment of a new and more pro- 
gressive directing personnel in the Reconstruction 
Finance Corporation. The other and more aggressive 
plan involves the setting up of a federal-aid system 
through which local public works, under approval and 
supervision of responsible state boards, would be sup- 
ported to the extent of half their cost by federal funds. 
Both proposals are engaging close and sympathetic 
study, with a view to their adoption as soon as the 
opposition of the adherents of a waiting policy can be 
overcome. 

Newest of these proposals, the federal-aid plan is 
supported by a group of intelligent and able men on 
the basis of thorough study of its effects. Leaders of 
the Construction League and of the National Com- 
mittee for Trade Recovery favor it. First among the 
supporting reasons is the necessity of overcoming the 
apathy and opposition of local taxpayers to all improve- 
ment expenditures, by making public-works construc- 
tion highly advantageous to them. Under the aid plan 
the interest charge upon the local community would be 
low enough to become a negligible budget item when 
compared with the wealth created and the wage and 
industry income produced. Only through this induce- 
ment, it is urged, can simultaneous resumption of 
interrupted construction activity throughout the coun- 
try be brought about and the gain of new industrial 
and trade activity be distributed among the whole pop- 
ulation. 

The burden placed on the national treasury by such 
a plan is an obvious objection. Can the plan be 
financed? Is it sound? A complete answer has been 
given by able economists, who state that the federal-aid 
contribution will be self- liquidating ; it will increase the 
income-tax revenues of the government sufficiently to 
pay off the full expenditure within a very few years. 

What federal aid has accomplished for the creation 
of a magnificent highway network spreading through 
all the states is well known. It built a great revenue- 
producing new utility efficiently and honestly. If local 
public works are exposed to a like constructive influ- 
ence every community will be the gainer. 

But federal aid had an even more important effect. 
It brought about the very result needed today if public 
works are to become the instrument of business re- 
covery: it stimulated an enthusiasm and consistent co- 
operation on the part of the local governments in a 
coherent national plan. With the help of an equal 
degree of enthusiastic cooperation, the billions of dol- 
lars of deferred local improvements can now be made 
the lever for moving business off its dead center. It is 
on these grounds that the federal-aid proposal makes 
its claim for sypport. 

At the moment the opposing policies of procrastina- 
tion and action appear to be at stalemate. The next 
few weeks are likely to determine the outcome. With 
an army of more than twelve million idle workers 
placing a daily greater load on the slowing economic 
machine, there can be no doubt as to what the decision 
should be. Every citizen has the opportunity to help in 
shaping it, by urging the national government to aban- 
don the waiting policy and act to make local public- 
works employment the agency of general business re- 
covery from the depression. 





Loan Approved 
for Two Bridges 
Near Buffalo, N. Y. 


LOAN of $2,800,000 to the Niagara 

Frontier Bridge Commission for the 
construction of two bridges connecting 
Grand Island in the Niagara River with 
the mainland, was authorized by the Re- 
construction Finance Corporation on 
March 31. The bridges are to open a large 
area on the island for development and 
would also provide a new highway route 
between Buffalo and Niagara Falls re- 
ducing the road distance by 44 miles. The 
north bridge will be 4,100 ft. long and the 
south bridge 2,000 ft. Long approaches 
will be required for each structure and 
the state of New York will construct six 
miles of highway on Grand Island to con- 
nect them. 

George C. Diehl, Buffalo, and Waddell 
& Hardesty, New York, are consulting 
engineers for the bridge commission. 

Recently the New York State legis- 
lature amended the act of 1929 creating the 
bridge commission in order to make it 
possible for the commission to apply to 
the Reconstruction Finance Corporation 
for a loan to finance construction of the 
bridges. The act also extended the life of 
the commission until 1939 or as long there- 
after as is necessary to discharge its lia- 
bilities. The R.F.C. has agreed to take 
4} per cent bonds of the commission. 


Tri-borough bridge, New York 


In order to permit the resumption of 
work on the Tri-borough bridge, New 
York, connecting the boroughs of Bronx 
and Manhattan with the borough of 
Queens on Long Island, a bill has been 
introduced into the New York State Legis- 
lature authorizing the setting up of a 
bridge authority similar to that set up to 
build the Catskill and Niagara _ bridges. 
Foundation work for the bridge was 
practically completed when work was shut 
down by the city on account of a lack of 
funds. 


Forest work in Michigan 


The Michigan Committee for Trade Re- 
covery has asked the Reconstruction Fi- 
nance Corporation to approve its plan for 
spending $600,000 of welfare funds that 
ordinarily would go into direct relief for 
reforestation work, state park improve- 
ments and highway construction. The 
work has been mapped out in county units. 
Highway construction will be confined to 
clearing and grading of roads in parks 
and forest reserves, chiefly to aid in fight- 
ing forest fires. 


Harbor work at Los Angeles 


The Board of Harbor Commissioners of 
Los Angeles, Calif., plans to apply to the 
R.F.C. for a loan of $2,000,000 to carry 


out port development work including a 
new passenger and cargo terminal at the 
upper end of the West Basin, construction 


of landing facilities at Fifth St., extension 
of the Santa Fe Harbor Belt Line and con- 
struction of a new Fish Harbor jetty. The 
commission also will ask the R.F.C. for 
$250,000 for repairs to the marine terminal 
damaged by the earthquake of March 10. 


Two loans approved 


Loans of $40,000 to Richmond, Ky. for 
a new gas plant and $15,500 to Roseville, 
Ohio, for waterworks improvement have 
been approved by the R.F.C. 

The village of Northport, Mich., has 
applied to the R.F.C. for a loan of $33,000 
for a waterworks plant and distribution 
system, and the county of Chippewa, Mich., 
has applied for a loan of $27,000 for the 
construction of a nurses’ home as an ad- 
dition to the Chippewa War Memorial 
Hospital at Sault Ste. Marie, Mich. 


——<e___ 


Sale of Bonds to R.F.C. Prohibited 


The sale of $645,000 of 6 per cent water- 
works revenue bonds to the Reconstruction 
Finance Corporation by Ogden, Utah, has 
been stopped by a writ issued by the state 
supreme court. The supreme court declared 
the sale unconstitutional on the ground that 
it would result in the issue of bonds in 
excess of the legal debt limit of the city. 
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Charles D. Marx Resigns 
from R.F.C. Engineering Board 


Charles D. Marx who has been chairman 
of the engineering advisory board of the 
Reconstruction Finance Corp. since its or- 
ganization in August, 1932, has resigned in 
order to return to Stanford University in 
California where he is professor emeritus 
of engineering. At the time the engineering 
advisory board was appointed from a list 
prepared for the President by American 
Engineering Council, it was stated that Dr. 
Marx was President Hoover's personal 
choice for the head of the advisory board. 


——->——— 


Work Development Committee 
Appointed by Ohio Governor 


A work project development committee 
was appointed recently by the governor of 
Ohio to make a state-wide survey of 
needed public work which if undertaken 
will tend to reduce the need of direct re- 
lief. The services of the state highway de- 
partment, county, municipal and township 
officials have been enlisted, reports of local 
work clearing through the division offices 
of the highway department. 

The general plan is that after projects 
have been reported to the work committee, 
the county relief commission, acting for 
all the political subdivisions in the county, 
will make application for funds from the 
state relief commission. In so far as pos- 
sible local authorities will provide funds for 
the purchase of material so that the relief 
funds can be used for labor. 

Extensive projects such as flood relief 
work which are of a national character will 
be referred to the federal government for 
consideration. 
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Federal Control 
Over Water Power 
Widely Extended 


EDERAL jurisdiction over water pow: 

. development has been widely extende 
as a result of a decision rendered by Jude 
Luther B. Way in the U. S. district cour: 
in Virginia in a suit brought by the A; 
palachian Electric Power Co. to determi: 
the Federal Power Commissicn’s right t 
exercise control over its power develo; 
ment in the New River in Virginia, 
stream that is not navigable. The cour 
held that under the provisions of th: 
federal Water Power Act the compan 
must obtain a license from the power com 
mission before it can undertake constru 
tion of its power plant and must submit 
to the power commission’s regulations a 
to costs, security issues and rates, includ 
ing recapture by the government at thx 
end of the 50-year license period. 

Special interest centers in the suit as 
test case to determine the power com 
mission’s right to exercise full contro! 
over power plants built on rivers not 
actually used by commercial navigation 
Such rivers are covered by a clause in 
the Water Power Act authorizing the com 
missien to require a license for power de- 
velopments on streams where changes i: 
the flow might affect the navigability oi 
channels into which they discharge 
Broadly interpreted, that provision would 
greatly extend the jurisdiction of the 
federal government over water-power de- 
velopment. As the New River is a major 
tributary of the Kanawha, a_ navigable 
river, the commission, under this pro- 
vision of the act, required the Appalachian 
Electric Power Co. to apply for a license. 

The state of Virginia, which had 
authorized the company to build its New 
River plant, supported the Appalachian 
Electric Power Co. in its claim that the 
power project was beyond the jurisdiction 
of the power commission. Because of the 
need for an early determination of the 
question at issue the case is expected to 
be carried to the U. S. Supreme Court. 
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Collusion Reported in Bids 
for Cement for lowa Roads 


There is abundant evidence to establish 
collusion and conspiracy on the part of 
cement companies who have supplied 
cement for road work in Iowa, according 
to the report of a special investigating com- 
mittee appointed by the Iowa House oi 
Representatives. The report also criticizes 
Fred R. White, chief engineer of the State 
Highway Commission, for alleged neglect 
in accepting the cement bids and not notify- 
ing the governor and the attorney-general 
of facts and circumstances surrounding the 
bidding. In commenting on the report Mr. 
White called attention to the fact that the 
practice of cement companies to submit 
identical bids is not peculiar to Iowa. 
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South Carolina Authorizes Loans 
From R.F.C. for Waterworks 


A bill authorizing municipalities tq bor- 
row money from the’ Reconstruction 
Finance Corporation for the construction 
of waterworks, the loan to be repaid out 
of earnings of the waterworks, has been 
passed by the legislature of South Carolina 
and approved by the governor. 
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Denver to Spend $1,080,000 
on Moffat Tunnel Supply Line 


An expenditure of $1,080,000 upon the 
work of bringing water from the west 
slope of the mountains through the pioneer 
bore of the Moffat tunnel was approved 
by the Board of Water Commissioners of 
Denver on March 28. Recently the com- 
missioners awarded a contract for the 
pipe line to bring water from the Fraser 
River and Jim Creek to the shaft at the 
west portal of the pioneer tunnel. The 
commissioners already have spent about 
$910,000 on the work, which includes 
putting a permanent lining in the tunnel. 


Studies Begun for Canal Routes 
for Ship Canal on Pacific Coast 


Organization of the Puget Sound-Grays 
Harbor-Columbia River Canal Commis- 
sion, authorized by act of the 1933 session 
of the legislature of the state of Washing- 
ton, is being pushed to completion and sur- 
veys for the location of the canal and esti- 
mates of its cost are to be undertaken 
immediately. Thomas G. McCrory has 
been appointed office engineer of the com- 
mission. The commission will make its 
main office at OJympia, Wash., and will 
establish field survey headquarters at Aber- 
deen. Possible routes will be located first 
by means of an aerial survey. 

The commission is required to report to 
the governor by June 8, 1933 as to the route 
of the proposed canal, its cost and feasi- 
bility. 

2, 


—o—__— 


Court Finds Bribe Passed 
in Los Angeles Dam Work 


Sidney T. Graves, former chairman of 
the Los Angeles, Calif., county board of 
supervisors, on Mar. 30 was found guilty 
by a superior court jury of a charge of 
having accepted an $80,000 bribe during 
his term of office. Decision of the jury 
was announced after 29 hours of delibera- 
tion. The charge upon which Mr. Graves 
was tried was made by the county grand 
jury following an investigation involving 
the payment of $830,000 by the county to 
the contracting firm of Fisher, Ross, 
MacDonald & Kahn in settlement for their 
loss of the contract to build the $25,000,- 
000 San Gabriel Canyon high dam, which 
had to be abandoned as an unsafe project. 
The indictment upon which Mr. Graves 
was convicted charged that he received 
an $80,000 bribe from Alan MacDonald, 
Felix Kahn and Charles D. Ross. Counsel 
for Mr. Graves announced that a motion 
or a new trial would be presented when 
Mr. Graves appeared before the court for 
entence. If a new trial is denied, he 
aces the possibility of a prison term of 
me to fourteen years. 
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Chicago Sanitary District Asks 
Bond Issue Without Referendum 


In view of the recommendation in mas- 
ter’s report to the U. S. Supreme Court in 
the application of the Lake States for sum- 
mary action to compel the Sanitary District 
of Chicago to complete the sewage treat- 
ment program by Dec. 31, 1938, the district 
has had a bill introduced in the Illinois 
legislature which would permit issuance of 
$139,000,000 of bonds by the district with- 
out a referendum vote. This amount will 
complete the scheduled work. While favor- 
able action will not be of immediate benefit 
or make the district’s bonds any more sale- 
able, except for the advantage of a 6 per 
cent coupon instead of the usual 44 per cent 
rate, this action has been taken because the 
legislature will not meet again for two 
years. There are already on the shelves of 
the district $43,000,000 worth of bonds, un- 
sold because of defaults on existing obliga- 
tions. The defaults are due to the Cook 
County tax muddle which has held up col- 
lections for nearly two years. 

If the district were in funds it could re- 
sume work immediately on $8,800,000 worth 
of unfinished contracts. Plans and specifi- 
cations are available or will be so that 


additional contracts totaling approximately 
$20,000,000 can be let within the next twelve 
months. Application for a loan of 
300,000 is on file with the R.F.C. but held 
up pending liberalization of the Relief Act, 
since revenue of the district depends largely 
on the tax levies and is only partly “self- 
liquidating.” When taxes are collected nor 
mally by Cook County, the district will be 
able to continue its schedule laid down by 
the Supreme Court. 


$36.- 
DIO, 


Many of the engineers of the district on 
furlough due to the lack of funds to 
them have been recalled design 
has been resumed. 


*, 
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Large Union Station Proposed 
for Railways of Mexico City 


Plans for a union railroad station to 
serve Mexico City are to be laid before the 
directors of the National Railways of 
Mexico on April 6. They call for the 
construction of a depot on the land now 
occupied by the Colonia station, the rail- 
way company’s principal station in Mexico 
City, and for the use of the sation by the 
company and by the Mexican Railway, a 
British-owned line to Vera Cruz rhe 
proposed station would cost $650,000 


pay 


and work 


FRAMEWORK OF THE *“AIRSHIP AKRON, DESTROYED IN STORM APRIL 4. 


The Navy airship ‘‘Akron,’’ whose de- 
struction on the morning of April 4 in a 
storm off the New Jersey Coast resulted 
in the death of 73 of its total personnel 
of 76, incorporated in its duralumin 
framework the most modern principles 
of airship construction. Its sister ship, 
the ‘‘Macon,’’ just completed, is of iden- 
tical design. As compared with the 
““Shenandoah,’” which broke in two in @ 
wind storm several years ago, the ‘‘Akron’”’ 
had unusual longitudinal rigidity by virtue 
of three keels or stiffening girders in- 
stead of one as in previous ships; one 
of these keels was at the top, the other 
two in the lower half at 45 deg. to the 
vertical center line; in makeup they 
were three-chord trusses or triangular 
frames. Tire main rings (actually 36 and 
24-sided polygons) were of similar triangular 
construction and thus self-supporting as 
compared with the early single-member 
rings which relied for stiffness largely on 
the tension in the bulkhead wire network 
used to separate the individual gas cells 
in the hull. Between each two main rings 


which were about 74 ft. apart were three 
single-member intermediate rings. These, 
together with the light cross-wiring of 
the bulkheads and the diagonal wiring in 
the outside panels between the ring 
girders, completed the structural frame- 
work of the ‘‘Akron,’’ although the fabric 
covering was also designed to assist in 
transmitting shear stresses. The ‘‘Akron’’ 
had a gas capacity of 6,500,000 cu.ft. 
as compared to 3,700,000 cu.ft. in the 
“Graf Zeppelin.”’ It was 785 ft. long and 
132.9 ft. in maximum diameter. 

Apparently neither structural deficiencies 
nor failures contributed to the disaster. 
Lieutenant Commander Herbert V. Wiley, 
executive officer of the ship and one of the 
survivors, stated that the ‘‘Akron’’ became 
entirely surrounded by lightning, that it 
began to descend rapidly from an altitude 
of 1,600 ft., at the same time shifting 
violently. During this buffeting the rudder 
was carried away and the ship was out 
of control. He stated that the ship was 
demolished by the impact as it struck the 
water. 
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Water Project at Dearborn 
Abandoned for the Present 


The proposed water works system for 
the City of Dearborn, Mich., has been 
abandoned or postponed for at least three 
years and the question of a $2,093,000 bond 
issue was removed from the April 3 ballot 
following the consummation of a new 
agreement with the Detroit Department of 
Water Supply to supply Dearborn with 
water at a lower rater than applied in the 
past. Based upon the amount of water sup- 
plied to the Dearborn distribution system 
last year, the new rate will be 45 cents per 
thousand cubic feet of water as compared 
with the rate of 62 cents under the old 
agreement. The new agreement can be 
terminated by the suburban city at the end 
of three years’ notice. 


a 


Committee Named by R.F.C. 
to Aid in Earthquake Work 


Acting under the joint resolution of 
Congress approved on March 23, the Re- 
construction Finance Corporation has 
named a special advisory committee to aid 
in the prompt financing of repair or recon- 
struction work in the territory damaged in 
the Long Beach earthquake of March 10. 
Congress has authorized the R.F.C. to loan 
up to $5,000,000 for this work. The com- 
mittee named by the corporation is as fol- 
lows: H. S. McKay, chairman; Zach J. 
Farmer, Arthur ‘S. Bent, H. T. Cory, and 
A. R. LeRoy, manager of the Los Angeles 
Loan Agency of the corporation, all of Los 
Angeles; J. F. Burke, Santa Ana; George 
H. Coffin, Hollywood; George M. Spicer, 
Long Beach. 


ee 


Chicago Makes Start 
On New Pumping Station 


Final authorization was given March 31 
by the Chicago city council to proceed with 
the new 300-m.g.d. Harrison St. pumping 
station project for which the R.F.C. fur- 
nished $2,327,000 last year. Contracts for 
cast-iron pipe were awarded on that date 
to James B. Clow & Co. for 2,450 tons of 
30- and 36-in., Class B, cast-iron pipe at 
$33.96, total $80,752, and to United States 
Pipe & Foundry Co. for 6,300 tons, 48-in., 
class B, cast-iron pipe at $32.754 and 1,160 
tons 48-in., Class C, cast-iron pipe at 
$32.754, total $244,344; also for 350 tons 
of special castings at $71.585, total $25,054. 
All figures include the new state tax of 
3 per cent, effective April 1, which may or 
may not be imposed on the city. 

Bids are called for April 15 for wrecking 
the old Harrison St. station, also for pro- 
viding six Venturi meters. On April 20 
bids will be received for six 50-m.g.d. 
motor-driven centrifugal pumps operating 
at 514 r.p.m. under 136 ft. head and to be 
equipped with 1,500-hp. synchronous 
motors. 

Cash has been advanced and the money is 
on deposit in Chicago for this work. In 
1929 the city was authorized by the state 
legislature to issue $3,000,000 water works 
improvement bonds annually without refer- 
endum. The issuance privilege is not 
cumulative; in consequence the 1932 quota 
had to be sold in 1932. 
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Washington Notes 


By Paul Wooton 


Washington Correspondent 


Plans for the development of Muscle 
Shoals and the Tennessee basin will be 
presented to Congress within a_ week, 
following final conferences between Presi- 
dent Roosevelt, Senator Norris and other 
congressional advdcates. A general public 
works program will not be ready for some 
time but will be submitted to Congress 
before the close of the special session. 
Only such public works as will employ the 
largest percentage of direct labor will be 
considered. Adoption of this guiding 
principle by the President indicates that 
an indefinite number of projects, the ap- 
propriations for which have been diverted 
to the forestation program, will be 
abandoned. 

President Roosevelt has been studying 
all legislation, past and present, that has 
been proposed with reference to Muscle 
Shoals and his message to Congress will 
be accompanied by a legislative draft, as 
has been his custom on other matters. In 
formulating his plans the President has con- 
ferred individually with Senators Norris, 
of Nebraska, McKellar and Backman, of 
Tennessee, Black and Bankhead, of Ala- 
bama, and Reps. Hill and Stegall, of 
Alabama. 

The emphasis that has been placed by 
President Roosevelt on the principle that 
employment is the primary factor to be 
considered in a public works program is 
exemplified by his views on the construc- 
tion of new waterways. The projects 











chosen will be those on which the greates: 


amount of human labor can be employe: 

A delegation of the National Rivers an 
Harbors Congress also has learned th: 
President Roosevelt expects vessels ai 
barge .lines—in short everything th 
floats—to pay the expense of maintaini: 
existing channels and aids to navigatio: 
The President is considering a propo: 
to assess a small tonnage tax producii 
sufficient revenues to meet annual expend 
tures. He has been much impressed | 
the fact that in other countries such ex 
pense is borne by the users of the servic: 


fe 
Water Level Ordered Reduced 
in the Mulholland Reservoir 


Mulholland reservoir in Hollywoox 
Calif., the safety of which has been t! 
subject of considerable debate between Ho! 
lywood residents and the Los Angeles Cit 
Council in recent years, will be drained 
one-fourth of its capacity by order of th 


i 


Los Angeles Board of Water and Powe: 


Commissioners. Storage of water behin: 
the dam will be limited to 1,850 acre-ft 
Capacity of the reservoir is 7,400 acre-ft 
The board also instructed its chief engi 


neer to prepare plans and specifications for 


building a fill below the dam. If built 
this fill will reach to the crest of the dan 
and will be terraced and landscaped. Deci 
sion to reduce the water level was issuc: 
despite reports of a geologist that the dam 
its foundation and abutments had bee: 


examined since the Southern Californi: 


earthquake of Mar. 10 and found unim 
paired. 


NEW RAILWAY TERMINAL OPENED AT CINCINNATI. 


The new union railway station in Cin- 
cinnati, built at a cost of $41,000,000, was 
opened officially on March 31. Unofficial 
opening took place some days before the 
formal ceremony because high water in the 
Ohio River had made operation of the old 
union station difficult. 

The new station is planned to accom- 
modate 17,000 passengers per day and to 
permit a combined in and out movement 
of 260 trains each 24 hours. Activities 
heretofore carried on in the old Central 
Union station, the Cincinnati, Hamilton 
and Dayton station, the Court Street and 


Fourth Street stations and the Pennsylvania 
station, are combined in the new station. 
A description of the terminal and details 
of some of the structures have been 
lished in Engineering News-Record, Feb. 
26, 1931, p. 348 and June 9, 1932, p. 817. 
The new terminal was begun in August, 
1929. It has been built by the Cincinnati 
Union Terminals Co. with Henry M. 
Waite as chief engineer. In addition to 
the cost of the new terminal facilities 
the seven railroads served will spend 
$80,000,000 in yard and track changes 
necessitated by the new layout. 
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Bids Opened for Tunnels 
of Colorado River Aqueduct 


Bids on the construction of the Bernas- 
coni and Valverde tunnels of the Colorado 
River aqueduct were opened by the Metro- 
politan Water District of Southern Cali- 
fornia on April 3. The tunnels are 1.1 and 
72 miles long respectively, and bids were 
called on driving them to full 15 ft. 3 in. 
diameter and to 11 ft. 9 in. diameter. 

Low bids were as follows on the two 
proposals: Bernas¢oni tunnel; Hamilton 
& Gleason Co., Denver, $412,055 and $354,- 
(97; -east portion of Valverde tunnel, 
Dravo Contracting Co., Pittsburgh, $1,584,- 
614 and $1,369,974; west portion, Valverde 
tunnel, Dravo Contracting Co., $1,701,989 
and $1,491,206. The Dravo firm also bid 
$3,136,603 for the entire Valverde tunnel. 

A low bid of $24,217 for laying the 60- 
mile water supply line for the east end of 
the aqueduct was submitted by the Lang 
Transportation Co. of Los Angeles, and 
for the reservoirs of the line Chalmers & 
Winters of Los Angeles bid $10,264. 


opal icine 
Survey Completed for First Dam 
of Rio Grande Control Project 


Surveys for the first of a series of dams 
in the Rio Grande valley proposed by the 
International Boundary Commission have 
been completed, according to W. E. An- 
derson, engineer of the Commission. The 
dam when built will be located 16 miles 
above Roma, Texas. Surveys for a second 
dam to be located 50 miles above Laredo 
have been started. 

The dam above Roma will provide a 
minimum head of 36 ft. for the develop- 
ment of power and the installation of a 
hydroelectric plant is included in the plan- 
ning for the project. 

Recently representatives of the Mexican 
and “American governments signed a con- 
vention” providing for rectification of the 
river-channel from El Paso, Texas, to the 
30x Canyon-below Fort Quitman, Texas, 
a distance-of 155 miles. (ENR, Feb. 16, 
1933,. p. 226.) 

dca 


Many Projects Put Forward 
for Public Construction Program 


As a’ result of indications from Wash- 
ington that the Administration expects to 
support a large program of public construc- 
tion, numerous projects are being put for- 
ward’ for consideration by the Administra- 
tion: “Included therein is the long-discussed 
ship*canal across the Florida peninsula 
near the Georgia line to save about 800 
miles’ in*the round trip between Atlantic 
and Gulf ports, reclamation and afforesta- 
tion of ‘the Congaree-Wateree-Santee river 
basins; and-numerous flood control-projects 
in the Ohio valley. Since the recent high 
water in the Ohio River interest has been 
revived in the proposal of the Pittsburgh 
Flood Commission for the construction of 
17 storage reservoirs on the head waters 
of the Monongahela and Allegheny rivers. 
Senator Robert J. Bulkley also proposes 
the construction of flood retaining reser- 
voirs on the Scioto, the Hocking and the 
‘{uskingum rivers similar to those built 

the Miami valley. 

In California, efforts are being made to 
have the state’s $160,000,000 water con- 
s-rvation project considered. 


SOCIETY CALENDAR 


AMERICAN 
NEERS 
June 

AMERICAN SOCIETY 
MATERIALS, annual 
June 26-30, 

AMERICAN WATER 
TION, annual 
12-16. 

AMERICAN WELDING SOCIETY, annual 
meeting, New York, N. Y., April 27-28 

SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION, annual 
meeting, Chicago, June 27-30. 


SOCIETY 
annual 


27-30. 


OF CIVIL ENGIT- 


convention, Chicago, 


FOR TESTING 
meeting, Chicago, 


WORKS 
meeting, 


ASSOCIA- 
Chicago, June 


ENGINEERS WEEK, Century of Progress 
Exposition, Chicago, June 25-30. 


ILLINOIS SECTION, American Water 
Works Association, will hold its annual 
convention at Rockford, IIL, April 19-20. 

MID-SOUTH SECTION. American Society 
of Civil Engineers, has set the date of 
May 5-6 for its annual meeting to be 
held in Vicksburg, Miss. 

FLORIDA SECTION, American Water 
Works Association, will hold its short 
course in water treatment at the Univer- 
sity of Florida, Gainesville, April 10-12. 

A JOINT MEETING of the Nova Scotia, 
New Brunswick and Prince Edward 
Island branches of the Engineering Insti- 
tute of Canada, of local provincial engi- 
neering organizations and of college tech- 
nical societies is to be held at White 
Point Beach, Nova Scotia, July 27-28. 

PENNSYLVANIA CONSTRUCTION 
COUNCIL, at its recent annual meeting 
elected the following officers: President, 
Henry H. Wilson, of Winston Bros. Co. 
and H. H. Wilson, Harrisburg; vice- 
presidents, Ray V. Warren, Pittsburgh; 
George C. Britton, Portland Cement 
Assn., Philadelphia; M. L. Jacobs, Bethle- 
hem Mines Corp., Bethlehem; Wm. F. 
McCrady, McCrady-Rodgers Co., Pitts- 
burgh; F. Herbert Snow, consulting engi- 
neer, Harrisburg. 


———_8o —___ 


Brief News 


A ProposaL To ApoLisH the Board of 
Water Commissioners of Denver, Colo., 
and to authorize the mayor to appoint a 
manager for the water system is to be 
put to vote in Denver on May 15. 


CONSTRUCTION OF Two Dams at Spring- 
field, Ill., has been begun by the Carson 
Co. of Chicago. The dams, costing half 
a million dollars, are part of a $2,500,000 
lake project. They are to be completed 
by Dec. 15. - 


PLans FoR New Bumopincs for the 
Dillard University project at. New Orleans 
have been approved by the trustees of the 
institution and it is expected’ that’ bids 
will be called at an early date. The entire 
project involves $1,500,000 of new con- 
struction. 


THREE ENGINEERS are members of..the 
committee appointed by the mayor of New 
York to study the city’s immediate need 
for water, announced in our issue last 
week, instead of two as stated in that an- 


nouncement. The third engineer is Edward 


De V. Tompkins. 


CoNsTRUCTION oF A NEw Power House 
for the Baltimore City Hospital at an 
estimated cost of $270,000 has been ap- 
proved by the Public Improvement Com- 
mission of Baltimore and Bernard L. 
Crozier, chief engineer, has been author- 
ized to proceed with the preparation of 
plans. 


EXTENSIVE PLANTING OF ROADSIDE 
Trees throughout the state of Illinois is 
to be undertaken as part of the state's 
program for providing work for the un- 


employed. Trees are to be supplied from 
the nurseries owned and operated by the 
state and labor will be provided by the 
county chairmen of the 
committees. 


emergency reliet 

INCORPORATION of 
Huron Vehicular 
in a bill before 
was strongly opposed at a 
in Ottawa recently. The 
authorize the company to 


tunnel from Sarnia, Ont. to 
Mich. 


Construction oF A $175,000 Pier by 
the Port Commission of Seattle, Wash., 
has been halted by a temporary restrain- 
ing order issued in the superior court at 
the request of the voters of the city. The 
port commission initially called for bids 
to be opened on April 4. The structure 
was to be of wood, 450 ft. long and 150 ft. 
wide. 


the 
Tunnel Co. 
the Canadian 


Sarnia-Port 
as provided 
Parliament 
hearing held 
bill would 
construct a 
Port Huron, 


aml 


Personal Notes 


Georce Burnet, civil engineer, has been 
elected mayor of Fort Dodge, lowa. 

Mayor Doucias H. Gitvette, who has 
been engineer for the Arlington Memorial 
Bridge Commission since 1930, has been 
appointed assistant to the director of pub- 
lic buildings and public parks of the na- 
tional capital. 


T. W. Oscoop, former assistant super- 
intendent of safety of the California In- 
dustrial Accident Commission, has _ been 
appointed safety engineer on the Colorado 
River aqueduct project of the Metropolitan 
Water District of Southern California. 


Epwarp GrimsTEAD, Constantia, N. Y.. 
has been appointed engineer in charge of 
highway work in Oswego County to suc- 
ceed Irvinc H. SmMattwoop of Baldwins- 
ville, who has been placed in charge of 
work for the state in Onondaga County 
and part of Cayuga County. 


W. D. M. ALLAN, manager, cement 
products bureau, Portland Cement Asso- 
ciation, has been appointed director of pro- 
motion of the association including the 
advertising and publication department, 
cement products, highway, municipal, rail- 
way and structural bureaus. W. G. 
KAISER, assistant manager of the cement 
products bureau, has been appointed man- 
ager to succeed Mr. Allan. 


Z. FE. Sevison, for the past sixteen 
years state highway engineer in Wyoming, 
is to be retired by the new highway com- 
mission when his term expires in June. 
Mr. Sevison has been executive head of 
the highway department since its organiza- 
tion in 1917. He is president of the 
Western Association of State Highway 
Officials and for many years was a mem- 
ber of the executive committee of the 
American Association of State Highway 
Officials. In point of service he is.the 
oldest highway executive in the country. 


C. P. Fortney, chairman and chief 
engineer of the State Roads Commission 
of West Virginia, resigned from the com- 
mission on March 31 after 14 years of 
service in the highway department of the 
state. Mr. Fortney was appointed a mem- 
ber of the State Roads Bureau in 1919 
and in 1921 upon the formation of the 
present commission, he was appointed its 
first chairman. Mr. Fortney began engi- 
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neering work as a chainman and rodman 
on railway construction in 1901 and after 
graduation from West Virginia University 
in civil engineering in 1907 he went to 
the Panama Canal where he became super- 
intendent of masonry construction at 
Gatun. Subsequent to the completion of 
the canal work, he was on river and harbor 
work and during the world war served on 
the staff of the Chief of Engineers in 
Washington. 
a 


ho 


Obituary 


FrepertcK W. Parsons, vice president, 
Ingersoll-Rand Co., died at his home in 
Corning, N. Y., on April 1, age 67 years. 
Mr. Parsons had specialized in the de- 
velopment of compressed air equipment. 
He was manager of the Painted Post, 
N. Y. and the Athens, Pa., plants of the 
company. 

Henry C. Brerert, chief contracting 
engineer, Fort Pitt Bridge Works, Pitts- 
burgh, Pa., died March 14. He was born 
in Pekin, HL., in 1875 and graduated from 
the University of Illinois as a civil engi- 
neer. He was city engineer of Havana, 
Ill. and then assistant engineer with the 
consulting firm of Alvord & Shields, 
Chicago, each for a year. Thereafter his 
employment was entirely with the Fort 
Pitt Bridge Works, starting as draftsman. 
In 1909 he was western contract manager 
in Chicago, returning to Pittsburgh in 1924. 
He was a member of the American Society 
of Civil Engineers, Western Society of 
Engineers and Chicago Engineers Club. 

Wittram O. GLOSTER, associate engineer, 
Huntington District, U. S. Engineer Dept. 
died at Marietta, Ohio on March 24. 
Mr. Gloster was a graduate of the Uni- 
versity of Tennessee and had been in the 





Contracts and Capital 
CONSTRUCTION 
(Thousands of Dollars) 
Weekly Average Week 


Apr., Four Apr. 6, 
1932 Weeks 1933 


Federal government . $2,912 $2,294: $2,009 
State and municipal : 14,799 4,555 4,889 
Total public $17.686 $6,849 $6,898 
Total private. . ; 7,882 4,874 10,358 


Week's total. $25,586 $11,743 $17,256 


Cumulative to date 


1932 . $295,097 
1933. ; a8 <3, Satg@eoD 


NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 
Weekly Average Week, 


Apr., Four Apr. |, 
1932 Weeks 1933 


New capital issues....... $11,500 $1,698 $480 


Cumulative to date: 
ass 's,s $249,000 
PRPS Gk oc amces ve 68,886 
R.F.C.,self-liquidating loans: 


Approv ed current week........ $10,931 
Approved to date (including 1932) . 202,131 
Actual loans made (including 1932) : 5 19,682 


~~ fe 


ENR Cost and Volume Index 


E.N.-R. Cost E.N.-R. Volume 


April, 1933...... 160.16 March, 1933... : 

March, 1933.. 158.44 February, 1933 5 EE 

April, 1932. . 153.12 March, 1932 97 

1932 (Average) 156.97 1932(Average) 127 

1931 (Average) 181.35 1931 (Average) 220 

1930 (Average)... 202.35 1939(Average) . 260 
1913 Averaze.... . 100 
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civilian engineer corps of the army for 
many years. 

J. W. Wacker, chairman of the Board 
of the Pittsburgh Construction Co., died 
at his home in Valley Forge on April 1, 
age 90 years. Mr. Walker was a graduate 
of the Polytechnic College at Philadelphia 





in the class of ’63 and began work wit! 
the engineering department of the Pennsy! 
vania Railroad. 

WiuiaM J. Martz, retired engineer . 
Seattle, Wash. died there recently. F: 
27 years before his retirement Mr. Mart: 
was in the city engineering department. 





Engineering Contracts and Capital 


HILE FEDERAL and municipal 
contract awards followed the low 
trend of the past four weeks, one large pri- 
vate contract raised the week’s total of 
heavy engineering construction awards to 
$17,256,000, a gain of more than 5 millions 
over the previous week’s total. The large 
contract was that for an $8,000,000 slum 
clearance project in New York City, which 
entered the contract stage with the ap- 
proval of a loan by the Reconstruction 
Finance Corp. Federal contracts amounted 
to only $2,009,000, and are expected to 
continue low because of the government's 
policy of holding up new work pending 
a definite public works program. State 
and municipal awards were also low, 
amounting to $4,889,000, about the same 
as for the past four weeks. Numerous 
large projects scheduled for award later 
in the month, some postponed from early 
March, will help this class of construction, 
though highway work is being curtailed 
until a definite federal aid schedule is an- 
nounced. Highway lettings for the past 
week aggregated $2,540,000, of which 
nearly $800,000 was for cement require- 
ments of the Indiana highway department. 
New productive capital issues sold last 
week amounted to only $480,000, all public 
issues. The R.F.C. announced approval of 
four new self-liquidating loans totaling 
$10,880,500. The total of approved loans 


of this character to date is $202,131,399 
Actual advances on approved loans tota 
$14,682,000 to date. 


Review of first quarter 


In cumulative totals of contracts awarde: 
during the first quarter of 1933 compare 
with the similar period in 1932, severa! 
classes of construction show surprisin 
gains over the previous year, although th: 
total of all contracts to date this year 
is $213,839,000 as compared with $269,511, 
000 in 1932. Public works awards during 
the first three months of this year are almost 
exactly the same as last year, totalling 
$150,784,000 as compared with $150,787,000 
last year. Private construction this year 
however, is only about half of what it 
was during the first quarter of last year 
amounting to $63,075,000 as compared 
with $118,724,000 for 1932. In the publi 
works field, contracts awarded during th 
first quarter of 1933 showed gains over 
those of 1932 in the waterworks, sewer, 
earthwork and waterways, streets and 
roads, and federal classifications. Losses 
were registered in the public bridges and 
public building classifications. In the pri- 
vate field, industrial buildings for the first 
quarter of 1933 amounted to $26,376,000, 
a gain of almost two million over th 
same period of last year. All other private 
classifications showed losses. 


CONTRACTS AWARDED, WEEKLY AVERAGES 
AS REPORTED BY E.N-R. 


Millions of Dollars 
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Construction Equipment 
and Materials 


Blower for Manhole Ventilation 


For ventilating and driving off gases 
from manholes, tunnels and other enclosed 
places where electric power is not avail- 
able, a gasoline engine driven blower has 
recently been placed on the market by the 
Coppus Engineering Corp., Worcester, 
Mass. Power is provided by a ? hp. air- 





Engine-driven blower for ventilating 
manholes. 


cooled gasoline engine, operating at 1,800 
r.p.m. The device is mounted on heavy 
coil springs to cushion the vibration. It is 
capable of delivering 1,550 cu.ft. of air per 
minute. By means of an 8 in. flexible tub- 
ing, the air flow can be directed to any 
desired point. The unit weighs 105 Ib. 
and it is said that it can be set up in a 
space 2 ft. square. 


———— 


Bushing Gives Hydraulic Balance 
In New Centrifugal Pump 


The Pennsylvania Pump & Compressor 
Co., Easton, Pa., has developed a new 
method of maintaining hydraulic balance 
in its multi-stage centrifugal pumps. The 
impellers of these pumps are arranged so 
that the suction inlets are opposed to each 
other, with two directly opposed impellers 
located at about the center line of the 


Distance bushing 
on shaft by which 
lraulic balance 
i, 3s effected 
ng Ne ii 
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Hydraulic balance is obtained by use of 
properly proportioned distance bushing. 


pump. The hydraulic balance is accom- 
plished by placing a properly proportioned 
listance bushing between the two directly 
pposed impellers, the diameter of this 
ushing being of such value as to put the 
rotating element in complete hydraulic bal- 
ince. The manufacturer states that in this 
manner positive hydraulic balance is 
ffected over practically the entire range 


of the capacity head regardless of the num- 
ber of stages or whether the stages employ 
an even or odd number of impellers. <A 
ball thrust bearing. is incorporated in the 
outboard bearing to take care of unusual 
conditions and to insure the proper align- 
ment of rotating parts. 


———o__ _- 


Tank for Hauling Bulk Cement 


Blaw-Knox Co., Pittsburgh, Pa., has de- 
veloped a new type of tip-over tank for 
hauling bulk cement in compartment trucks 
on road construction, which it is calling the 
Cementank. The tank is a steel container 
with hinged steel cover and is supported on 
the sides of the truck. It is filled with 
cement at the proportioning plant and then 





Blaw-Knox Co.’s ‘‘Cementank”’ 


dumped into the skip of the paving mixer 
at the same time that the load of aggre- 
gate is released. 

The Cementank is oversize in capacity 
to take care of bulking of cement, which 
usually swells the volume considerably. 
The manufacturer states that the tank can- 
not leak and is weatherproof at all times. 
It is held upright by means of a latch to 
prevent accidental dumping. When the 
latch is released and the truck body is ele- 
vated the tank turns over automatically 
and discharges its batch of cement. 


~~ fe —- 


New Road Maintenance Machine 


The Allis-Chalmers Manufacturing Co., 
Milwaukee, Wis., announces the new A-C 
“Speed Patrol” for road maintenance. Its 
outstanding features include ball and socket 


New A-C Speed Patrol 

































wear take-up joints on the moldboard as- 
sembly, a 95-in. blade base, full power con- 
trol, a 42 hp. engine, four speeds forward, 
a normal maintenance speed of 5 miles per 
hour, bolted construction throughout with 
fine threads and high nuts, 64 in. full circle, 
blade pressure of 7,240 Ib. without scarifier, 
and dual brakes. 


New Equipment in Brief 


Compressors. Davey Compressor Co., 
Inc., Kent, Ohio, has introduced a low- 
weight compressor which can be mounted 
on a _ long-wheelbase motor truck and 
which takes its power from the truck mo- 
tor. The compressor has sufficient capac 
ity to operate two pavement breakers or 
one jackhammer. The compressor as- 
sembly has a weight of 965 Ib. 


Paving Block. A new composite pav- 
ing block has been announced by the 
Ultimite Block Co. of America, 40 Wall 
St., New York, comprising fragments ot 
wearing material securely embedded in an 
appropriate matrix. According to a state- 
ment by the company the block presents a 
durable wearing surface, is uniform in size, 
can be rolled and is cheap to make. 


Paint Pigment. The Eastern Mabelite 
Corp., 225 Mercer St.. New York, N. Y., 
announces that through the medium of a 
new grinding process of Mabelite ore, a 
new pigment has been produced which, 
when mixed with any normal oil paint 
vehicle, produces a metal primer that af- 
fords protection against atmospheric con- 
ditions and mild solutions of acids, alkalies 
and brines. Mabelite ore contains a con- 
glomerate of ferric oxide, silica and 
alumina. 


ee 


Business Notes 


CHAIN BELT Co., Milwaukee, Wis., an- 
nounces that it has appointed A. S. Ken- 
nedy manager of its new branch office in 
Kansas City. Chain, power transmission 
equipment, elevators, conveyors, traveling 
water screens, sanitation equipment and 
Stearns belt conveyor idlers, manufactured 
by the Chain Belt Co., which have formerly 
been marketed in this territory through 
their St. Louis office, will now be handled 
through the Kansas City office. 

Henry S. BEAL, general manager, Jones 
and Lamson Machine Company, machine 
tool manufacturers, Springfield, Vt., on Feb 
24 was elected president of the Sullivan 
Machinery Company, Chicago, Il. Mr 
Beal succeeds Arthur E. Blackwood, who 
becomes chairman of the board of direc- 
tors. He has been president since the 
death of Frederick K. Copeland in 1928. 
Mr. Beal was born in Rockford, IIL, in 
1888, was graduated from Dartmouth and 
also studied at the University of Berlin. 
For the past three years he has been a 
director of the National Machine Tool 
Builders Association and is now its presi- 
dent 
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Business Side of Construction 


Contracts Affected by Bank Holiday 
and Uncertainty of Public Works 


ONSTRUCTION ACTIVITY in 

March, as measured by awards of 

heavy engineering construction con- 
tracts, was at a 12-year low ebb due to 
effects of the bank holiday early in the 
month and almost complete stoppage of 
new federal work and road lettings pend- 
ing determination of a public works pro- 
gram and the status of federal highway 
aid. The Bureau of Public Roads notified 
the states of a temporary postponement 
of new road construction projects involv- 
ing federa! aid, pending completion of 
President Roosevelt's new building and 
unemployment relief program. The order 
does not affect federal aid projects already 
under contract. Until the administration 
program is arranged the Bureau will not 


concur in the awarding of new contracts. 
As a result, many states will postpone 
new contract awards until the status of 
the federal aid allotment is definitely 
known. All construction of federal build- 
ings yet to be contracted for are being 
held up by the Treasury Department until 
the new building program has_ been 
worked out. Al] buildings already under 
contract will proceed, but many bids re- 
ceived for new federal construction or 
for sites to erect them on will not be 
acted upon for the time being. State and 
municipal construction was _ severely 
pressed by the bank holiday. Most con- 
tracts scheduled for award during the 
holiday and all bids called for during the 
same period were postponed. — 


In the face of these conditions it is : 
wonder that the total engineering constru 
tion contracts reported for the month 
March (five weeks) reached the low tot 
of $57,934,000, or an average of 11.6 n 
lions per week, the lowest weekly avera 
since February, 1921. The weekly avera 
of contracts awarded in February was |° 
millions, in January 23.8 millions and ; 
the year 1932, 23.5 millions. March ay 
age awards were 4.7 millions for priy 
work and 69 millions for public wor 
* Private construction, while remaining | 
in comparison with years prior to 19 
is holding up well under the circumstan 
the March average, while slightly un 
February, is well above the average of | 
last half of 1932. Public works awar 
had dropped from a weekly average 
19.4 millions in January and 9.6 milli: 
in February. 

In the geographical distribution of « 
tracts for the month of March, all i 
districts east of the Mississippi River r 
istered a decline from February and | 
uary figures, while the Far West remai: 
the same as February. 
showing a gain for March was the a: 
west of the Mississippi, which gained 
average of $200,000 per week over |i 
ruary. 


ENGINEERING CONSTRUCTION CONTRACTS REPORTED IN MARCH 1933 


Publie Works 
Waterworks...... 
Sewers... 

Bridges, public... 
Earthwork and waterways 
Streets and roads 
Buildings, public 
Unclassified, public 


Total public 


Federal gov't. (included in above classifications) 


Private 
Bridges, private 
Buildings, industrail. . 
Buildings, commercial 
Unclassified, private..... . 


Total private 


March, 1933 (5 weeks) 
February, 1933 (4 weeks) 
March, 1932 (5 weeks) 
Three months, 1933 
Three months, 1932 


Five Weeks — Thousands of Dollars (000 Omitted) 


New Middle 
England Atlantic 


128 440 130 527 861 
184 141 115 336 341 
1 1,120 384 88 801 
286 671 502 268 281 
440 1,460 1,603 2,311 4,359 
6,958 1,044 1,558 345 

103 55 30 10 


10,893 3,833 5,118 6,998 
5,889 1,662 1,700 499 


Middle — West of 


South West 





286 ‘ 62 gies 
3,271 576 1,768 532 
8,119 150 ~ 880 138 

455 1,270 35 3,597 


12,131 1,996 2,745 4,267 


23,024 5,829 7,863 11,265 

, 26,824 9,526 7,780 7,937 
7,816 31,823 4,554 12,377 19,422 
11,177 77,201 21,698 24,283 29,655 
20,209 104,113 13,018 49,904 45,914 


Mississippi 


-——— United States —-— 
Far March, Three Months— 
West 1933 1933 1932 


1,036 3,122 ‘ 6,489 
82 1,199 ; 393 
285 2,679 J 10,307 
489 2,497 10,844 
3,284 13,457 48,468 
737 10,958 54,991 
379 645 12,550 


“6,292 34,557 150,787 
2,374 12,690 36,533 


150,784 
42,185 
Boa 348 1,790 890 
772 7.537 26,376 24,502 
105 9,965 24,833 73,396 
150 5,527 10,056 19,936 
1,027 23,377 63,055 118,724 
7,319 57,934 


CONTRACTS REPORTED- WEEKLY AVERAGES ~1932-1933 


Total, Private ano Public” 
OB Pvtsic 


of Dollars Per Week 
Dollars Per Week 


of 
5 


uw 
= 
uw 


ons 


o 


Contracts, Millions 


Contracts, Milli 
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15 _____ Total, New England 
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Wages, Dollars per Hour 





341 


1,415 
412 
«,630 
2,629 
+1,353 
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Materials notes 


Cement—The Portland cement industry 
in February, 1933, produced 2,772,000 bar- 
rels of cement shipped 2,275,000 barrels 
from the mills and had in stock at the 
end of the month 21,121,000 barrels. Pro- 
duction in February showed a decrease of 
30.2 per cent and shipments a decrease of 
27 per cent, as compared with February, 
1932. Stocks at the mills were 20.8 per 
cent lower than a year ago. Production 
in February was rated at 13.4 per cent 
of capacity, as compared with 18.7 per 
cent capacity production in February, 1932. 
Production in February increased over 
that of January, which was rated at 12.9 
per cent of capacity. 

Steel—Compilations by the American 
Iron & Steel Institute show that for the 
month of February the total output of 
steel ingots was 1,065,000 tons, rated at 
20.39 per cent of capacity of the industry, 
as compared with an output of 1,006,000 
tons in January, rated at 17.78 per cent of 
capacity. Preliminary reports from the 
steel industry indicate that the January 
and February gains were wiped out dur- 
ing the first two weeks of the month when 
production dropped to barely 15 per cent 


of capacity. The rate of production fell 
to about 13 per cent towards the end of 
March. 

Lumber—The downward trend in the 
lumber business recorded in February was 
reversed in the first week of March with 
consistent gains showing for each week 
of the month. New business booked at 
the lumber mills during the week ended 
March 18 was 31 per cent above the pre- 
vious high week of 1933, according to re- 
ports of the National Lumber 
facturers Association. 


Manu- 


Labor notes 


St. Louis—St. Louis Building Trades 
Council is demanding a continuation of 
present union wage scales on construction 
work for one year, and threatens to im- 
pose penalties on any union worker ac- 
cepting wages under the set scale. The 
Associated Building Interests, an organi- 
zation of contractors in the city, has re- 
fused to accept the union’s demand for 
continuation of present scales and _ has 
notified its members that they may employ 
labor at whatever wages they can get them 
to work for after April 15, when the pres- 
ent working agreement with the various 
unions expires. 


CURRENT BUILDING AND CONSTRUCTION TRADES WAGE RATES PER HOUR 


Hoisting 
Bricklayers Carpenters Engineers 


$0.75@1.12} $0.40@.90 $0.60@1. 25 
-62}@1.00 -65@.90 1.37} 
-75@ . 87} 60 .75 

-90@ 1.30 -60@1.17}3 
1.27} 1.02} 
1.37} 1.31} 

-90@1.373 .75@1.125 
- 624 -50 .50 

Denver..... 1.00@1.12} .75@.87} -75@ . 87} 
Detroit. . -75@1.50 -55@ .80 1.25 
Kansas City 1.30 1.12} 1.125 
Los Angeles. - 623 .50 75 
Minneapolis .90@1.00 cae 75 
New Orleans 1.00 .75 1.00 
New York. . 1.50@1.65 -25@1.40 1.50@1.65 
Philadelphia -75@1.00 -50@.75 .75@1.00 
Pittsburgh. . -60@1.50 .60@1.25 
St. Louis... 1.50 1.25 1.35@1. 47 
San Francisco 1.12} .90 1.00 
Seattle -75@1.20 .50@.90 1.00 


Montreal... 75 . 60 ao 
Skilled Average (3 trades) $0. 997. 


Cities 
Atlanta 
Baltimore.. . 
Birmingham 


Cincinnati. . 
Chieago.... 
Cleveland... 


1.07} 
1.313 


140 


.90@ 1.17} 


-90@ 1.125 


-60@1.37} 1.00@1. 18} 


: Structura 
Pile Iron 


Drivers Workers Laborers Laborers 
$0.69 1.25 $0.25 $0.20@.25 
1.0041.25 .40 .30 
aoe a .20@ . 30 
-70@1.07} 1.001. 20 -45@.70 .35@.70 
1.07} 1.20 .70 .40@ .45 
1.31} 1.35 . 88} . 82} 
1.00 -90@ 1.064 - 564 .30@.72 
<a <a .25@ .35 
-75@ . 87} .50 -341@.50 
1.25 .70 .30@ . 50 
1.12} eam .35@.50 
75 -50 .35@ .50 
.90 .50 .40@.50 
1.25 -25@.40 3 =.15@.25 
1.50 1.65 -814@1.00 .50@.75 
-60@ .75 -75@1.00 -20@.35 =. 15@.25 
-60@ 1.375 -50 .40@.70 
2 1.47 1.00 .30@ .78} 
1.00 1.20 ae .65 
1.10 - 66 .40@ .50 


45 -25@.3) 


Masons’ Cemmon 


Common Average, $0. 434 


130 


CONSTRUCTION WAGES 
Average of 20 Cities, Hourly Rates 


Skilled building trades 
(bricklayers, carpenters, iron workers) 


Ne 


Wages, Dollars 


JEMAMGS ASONDJFMAMJJASONDJ FMAMJJASOND 
1931 1932 1933 


Cement Industry—The _ International 
Cement Corporation has announced that 
simultaneous with the increase of 10 cents 
per barrel in the price of cement at several 
of its mills, wages at these plants have 
been increased 10 per cent 

Boston—At a meeting held March 13, 
representatives of 33 trade unions of the 
Building Trades Council of Boston unani 
mously reported in favor of a 24-hour week 
as a temporary measure and a permanent 
30-hour week in construction, and reported 
against proposed wage cuts of 25c. to 45c. 
per hour. A _ general strike of 20,000 
building trades workers is threatened on 
May 1 if proposed wage cuts are put into 
effect on that date. Bricklayers and carpen- 
ters, who are not affiliated with the Council, 
were represented at the meeting and were 
in accord with the other trade unions. It 
is expected that a concerted attack on 
present wages will be made by employers 
on May 1. Several trades are reported 
to have already been asked by the em- 
ployers to take cuts of from 25c. to 45c. 
per hour. 

Cincinnati—All work on the 24 million 


dollar post office substation of the new 
Union Terminal was halted March 29 
when approximately 600 union workmen 
went out on strike. The strike is reported 
to have been caused by failure of a 
plumbing contractor to discharge three 
non-union laborers who had been assisting 
plumbers. 


ENR Cost and Volume Index 


The Engineering News-Record cost in- 
dex for April is 160.16, the highest since 
February, 1932. The current gain over 
the previous month is due to an increase 
in lumber prices and a slight increase in 
the average of common labor rates. 
Cement and steel components of the cost 
index remain stationary. The Engineering 
News-Record volume index for March is 
62 as compared with 82 for February. 
The March figure marks the 12-year low 
record for the index. 


E.N.-R. Cost 
April, 1933 ..... 
March, 1933.. 
April, 1932 
1932 (Average) 
1931 (Average) 181.35 
1930 (Average) 202.35 
1913 Average 


E.N.-R. Volume 
March, 1933 
February, 1933 
March, 1932 
1932 (Average) 
1931 (Average) 
1930 (Average) 

. 100 


160.16 
158.44 
153.12 
156.97 





E.N-R. COST INDEX 
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Current Prices of Construction Materials 


Building Materials 


PORTLAND CEMENT — Prices are for carload lots. For cement in returnable | 


| 
E 


cloth bags add 40c. per bbl.; in non-returnable paper bags add 15c. per bbl., to 
following net prices: 

F.o.b. Delivered : Delivered 
Atlanta........ $2.35 $2.85 Kansas City..... 80 
Baltimore. . pane 03 — Aaa caee 10 
Birmingham... . 02 12 Seemann onda 
Boston......... 1,92 12 New Orleans... 
Chicago. 3 . 60 New York 
Cincinnati . 31 Philadelphia... . . 
Cleveland. . ae Pittsburgh. 
Dallas... . ; 0 St. Louis... : 
I shies’ debian octet > San Francisco... 
Detroit....... Seattle... 


NREENNN &— NNN 
” 
NN’ NENNN: NN 


Current mill-prices per barrel to dealers, for carloads of 132 barrels or over, 
— including charge for four bags, f.o.b. Pag charges same as in preceding 
table: 

Alpena, Mich... . 

Buffington, Ind 

Dallas, Tex. (Inc. 5c. tax)..... 
Hannibal, Mo 

Hudson, N. Y 

Independence, Kan 

Ironton, Ohio 


La Salle, Ill. 
Limedale, Ind 


Mason City, Ia 

Norfolk, Va 

Northampton, Pa. 

North ree Ala 
Richard City, Tenn.......... 
Saginaw, Mich 

Steelton, Minn 

Univ ersal, Pa. 

Waco, Tex 

Wyandotte, Mich 


SAND AND GRAVEL — Per ton, carload lots, gravel, size 3-in.: 
———Gravel——— ——Sand———. 
F.o.b. Delivered F.o.b. Delivered 
Atlanta. ca : $2. $1.50 $2. 
Baltimore. en a Gane 
Birmingham, per cu.yd 


Chicago, ae cu.yd 
Cincinnati. 
Cleveland... . 
Dallas, per cu.yd. . 
Denver, per cu.yd 
Detroit.. 

Kansas City (at plant).. 
Los Angeles 
Minneapolis 

New Orleans 

New York, per cu.yd 
Philadelphia 
Pittsburgh 

St. Louis 

San Francisco.... 
Seattle, per cu.yd 


*Cu.yd. 


CRUSHED STONE — Per ton, size |}-in., carload lots, limestone: 
F.o.b. Delivered 

Atlanta........ .95 $2. 

Baltimore wis erron 

Birmingham a .80 

Boston. a 40 

Chicago, per cu. yd, 2,500 Ib. 5 ae ee 

Cincinnati ae .65 

Cleveland. . 

Dallas, per cu. ‘yd., 2,500 Ib... 

Denver, granite, per cu.yd., 2, 700 lb. 

Detroit.. 

Kansas City (at Pla ant) 

Los Angeles...... 

Minneapolis. 

New York, per cu. yd., ‘2, 800@ 3, 000 Ib 

Philadelphia 

Pittsburgh 


m—eNN em e—NN 


/ —mmN RD a 
6.6) 0 Bee wee 


—NWNKe Ne Kh 


San Francisco, trap rock. 
Seattle, per cu.yd., 3,000 lb... 


RN oe ee 


CRUSHED SLAG—Prices for carloads, per net ton, at plant: 

13-In. 3-In. Roofing 
Birmingham ‘ $1.15 $2.05 
SIR oc iniwnins ‘. 3.35 1.85 
Cleveland . 1.70 heed 
Toledo. ‘ wets ‘ 1.20 1.20 
Western Pennsylv St See ee ‘ 1.25 2.00 
Youngstown eas . 1.20 2.00 


CONCRETE BLOCKS—Standard, 8x8x16-in., hollow, delivered to job, each: 
Baltimore (8x | 2x 12) 2 Kansas City $0.18 
Birmingham (5x8x12)...... Los Angeles......... .125 
Minneapolis 085 
Montreal i = 3 


im 
Philadelphia sae 
ara ‘ ——— 18 
Detroit ‘ 14 


Brooklyn and Queens 
Chicago.. 
Cleveland 


READY MIXED CONCRETE—Per cu.yd., !:2:4, delivered 50 cu.yd. or more: 


Atlanta. ‘ vane 
Birmingham er 
Boston.... 

Cleveland . 

Cincinnati 

Dallas. . 

Detroit 1: 2$:5 

Kansas City 


Los Angeles 
Minneapolis 

New Orleans. 

New York (Manhattan) . 
Philadelphia 
Pittsburgh. . 

St. Louis. . 

Seattle. . 


HOLLOW TILE—Building tile per block, delivered to contractors in lots o{ 


2,000 pieces or over: 
4xi2x12 0 6xt2x12 9 8x12x12)9=—s- 10x42x12 0 —s1.2x12x12 
s $0.11 $0.13 $0.20 $0.25 
altir * .14 -20 oaa . 30 
Birmingham .089 -122 ‘i ‘ Pe | 
EE .075 ; ‘ : . 208 
‘Chicago. 0484 : .09 , 13 
Cincinnati es ee at 
04 


Perth Amboy 
Philadelphia 
aeenme 


Seattle -08 
*At plant. (Load -bearing tile). 


BRICK — Prices per thousand in carload lots, as follows: 
*ommon———. Bovine 
Backing o.b 
F.o.b. Delivered sxbine. in 


Philadelphia 
St Lou, 


2 Wwuns 


Seatt 
sine ex4 j in. 34x8}x4 in. 


LIME — Prices of hydrated, per ton, in paper; lump, per 180-Ib. bbl., net: 
Hydrated Geen 
Finishing Com 
F.o.b. Delivered F.o.b. Delivered F.o. we "Deli ivered 
$13.50 $18. 
Baltimore 20.00 
Birmingham......... 


Cincinnati 
= 


mReN 
-mNmN* NNN: NH - 


—Wwwewoew 


eS NRK: 


Seatt 2:00 
oper 280-lb. bbl. (net.) Per sack. 


LIMESTONE— Mill blocks, i b. siding, per 
New York:* Rustic buff, $1.3 Senden’ or 


7 "Si. 48; Standard buff, $1.58; 
Selected gray, $1.58; Se seletied ‘buff, $1.68; Variegated, "$1.38. 
Boston: Rustic buff, $1.37; Standard, $1.57; Selected buff, $1.67. 
Pittsburgh: Rustic buff, $i. 14; Standard, $1. 24 at quarry; Selected buff, $1.34. 
Philadelphia: Sel. buff, $I. 59; Bel. gray, $1.49; Standard: $1. 49; Standard gray, 
$1.39; Rustic buff, $1.39. 
Atlanta: Standard $1.26. 

*F.o.b. Bedford, freight allowed to N. Y. 


SLATE— Roofing, f.o.b. quarry, Bangor, Pa., net, per square; 
No. | Clear na 


Medium Clear 


Road and Paving Materials 


PAVING STONE — Granite, lots of 50,000 blocks, 4x 8x4-in., dressed, f.o.b. city: 
$3.00 per sq.yd. 


Baltimore 43.00 per M. 
Piveninaan CORONERS 4RD. 5 os 5 65 cic cid cad ceweesveereses 76.25 per M. 
B 80.00 per M. 
Chicago, 5in ee 80 oe sq. - 
Cincinnati 

Cleveland 

Dalias 


Kansas City 
Minneapolis, 44 in 
Montreal 


Philadaipbic, 4x10x5 
Pittsburgh 
St. Louis, 5in 


1 Q2ReZzoOCOonm sl OO es SROs = OMS SS Se Sem Ome) Ok ee SO) eos ee oODP 
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Current Prices of Construction Materials 


Road and Paving Materials—Continued 


WOOD-BLOCK PAVING — Prices f.o.b., in carload lots: 
Size FH Block Treatment 


16 
1 
1 


Mon 


1 

1 

Philadelphia 1 
8t. Lo 1 


CURBING—Per lin.ft., 5x16 in., ptselght. rough, f.o.b., in comtend lots: 
Atlanta $0. 41 K City. . $0.60 
Birmingham . New York .65 
Philadelphia (6x 20 dressed). 1.40 
Pittsburgh . . 80 
St. Louis. ... .65 


Packages are 350-Ib. bbl. or 425-Ib. 


Tank-car 


or -boat 
Atlanta. . . a $17.40 


Baltimore. . ig 9. 15. 
Birmingha 

Boston.... 

Chicago 

Cincinnati (f.o.b. refinery). 
a oe 

Dallas... . 

Denver. . 


ASPHALT—Paving aephalt, f.o. b., per ton. 
drums, in carload lots: 


—-—— 
NPDun— 


Detroit. 

Kansas City (f.0.b. refinery) 
Los aegte ¥ o.b. refinery) . 
Maurer, N. J. (Bermudez)... 
Maurer, N. J. (Trinidad)... . 
Minneapolis (f.o.b. Twin Citi 
Montreal (f.o.b. factory) 

New Orleans (f.o.b. refinery) 
New York 

Philadelphia. 


San Francisco (f.o.b. refinery) ...................45- 
Seattle 


es es et ee NO 
DONS — VN VOnOnwn 





LIQUID ASPHALT — Residual, hot application, f.o.b., in tank cars. 8,000 gal. 


minimum, per g 
Atlanta $0.0689 
Baltimore. . .06 


Cincinnati... 


Montreal at (refinery) 
New York.. 
Philadelphia. 
Pitteburgh. . 

St. Louis 


Boston, applied 
Cincinnati, f.o.b. refinery 
Los Angeles, applied 
Des Moines, applied 
New York, applied 


Philadelphia, ap a 
SS Cis oe ahs ace aa dona adams aa det ee Cea en Holes 
Sane oe 


refinery 


Iron and Steel 


Pitts- 


Birming- 
burgh 


Chicago ham 


meee SHAPES AND PLATES, 
100 Ib., base, carload lots $1.60 $1.70 $1.75 
Cc NCRETE REINFORCING BARS, } in., 
billet, per 100 Ib., carload lots - 60 .65 1.75 
SHEETS, per 100 ib., carload lots: 
is ere No. 10 1.50 .65 .85 
Hot-rolled annealed No. 24 2.05 .30 35 
aveeeee No. 24 3.32 .74 .00 
~~ per 100 lb., } in., structural, carload 3 
| 
1 


SHEETPILING, per 100 Ib., base, carload lots 

WIRE NAILS, per 100 Ib., base, carload lots 

HEAVY MELTING STEEL SCRAP, No. |, 
per gross ton, at consuming point. . 


3 35 -30 
.90 -05 ape 
85 .05 2.30 
8.25 


6.75 7@7.50 


TRIANGLE MESH—Plain, per 100 sq.ft., in carload lots: 


Weight in Pounds Pittsburgh 


Chicago 
Per 100 Sq.Ft. Mill 


District Mill 
$0. 


2. Lan 
VUsvnnn—— 
« PPP VPNs Ts 
VUsAVNRN=——— 


17. 
15 
| Chicago. . . 1. 
| Cincinnati. = 
18 
18 
17 


| Kansas City 


| STEEL FREIGHT RATES — Per 100 Ib. 
| steel products in the Pittsburgh District, 


| Cleveland 


RAILWAY TIES — Prices f.o.b., per tie, for carload lots: 





Chicago 


St. Louis..... 





TRIANGLE MESH —Continued 
Style Size, Weight in Pounds 
Number In. Per 100 Sq.Ft. 
072P 4x8 1.14 
097P 4x8 1.48 
049R 4x8 91 
067R 4x8 1.14 
089R 4x8 1.48 


WIRE ROPE— Discounts from manufacturers’ list prices on regular grades of 
bright and galvanized, Eastern Territory, New York. and East of Missouri River: 
Base 
Cast steel round strand rope.... ’ eS 
Galvanized iron rigging and guy rope (add to list) bates ‘ 74% 
Galvanized steel rigging and guy rope 124% 
Plow steel round strand rope.. 40 % 
“Special Steel” and extra strong cast steel, round strand rope. 324%, 
Discount 5 points less than discount for Eastern territory: California, Colorado, 
Kansas, Nebraska, Nevada, New Mexico, North Dakota, Oklahoma, Oregon, 
Texas, W ashington and Wyoming. Discount 10 points less than discount for 
Eastern territory: Arizona, Idaho, Montana and Utah 


EXPANDED METAL LATH-— Per 100 sq yd. 
2.2 Ib. per sq.yd., standard-mesh Gonane lath: 

Atlanta. . Los Angeles. . . ; 

Birmingham Montreal (2.5 Ib.) 00 

Boston. . New Orleans ; 

New York 

Philadelphia 

Pittsburgh 

St. Louis 

San Francisco 

Seattle 


Pittsburgh 


Chicago 
Mill 


District Mill 


painted, f.o.b., in earload lote 


Dallas 
Detroit .. 


*Delivered. 


effective Dec. 3, 1931, on finished 
including plates, structural shapes, 
merchant-steel bars, pipe fittings, plain and galvanized wire nails, rivets, spikes, 
bolts, flat sheets (except planished), chains, etc.; 40,000 Ib. per car: 
Atlanta, 36,000Ib...... Detroit 
Baltimore... . Kansas City 
Birmingham. New Orleans, 36.000 Ib 
Boston New York, 40,000 Ib. 
Buffalo.... Pacific Coast, 60,000 Ib... . 
Chicago Philadelphia. +a 
Cincinnati St. Louis 
St. Paul 

* All rail. 


$0. 285 
59 


Railway Materials and Sepals 


STEEL RAILS — Per gross ton, f.o.b. 
Pitts- 


Birming- 
burgh 


ham 
$40.00 
32.00 


Chicago 

$40.00 
30.00 
27.00 


Standard rails 
Light rails... . 
Re-rolled rails 


6 In. x 8 In. 
by 8 Ft. 

{ Oak, untreated. er rare $0.90 

{ Pine, untreated. . eG Mad wien .85 

— creosoted : = 
> , ong-leal sap pine, untreated... - 
New York... { Dense yellow pine, untreated... . 05 
{ White oak, untreated 75 
| White oak, creosoted. 1.35 
Southern pine, untreated......... 35 

| Southern pine, creosoted 


| White oak, untreated 


7 In. x 9In. 
by 84 Ft. 


Birmingham... 


Oak, empty cell, creosoted 
Oak, zinc treated 

| Southern pine, creosoted 

{ Fir, untreated. 

\ Fir, creosoted 

{ Red oak, untreated. 
| Red oak, creosoted 


White oak, untreated 
2 


Los Angeles... 
Philadelphia. . 


Red a untreated 
Red oak, creosoted. 
\ Sap pine or cypress, untreated... 


| Sem Francisco. { Douglas fir, green, untreated 


Douglas fir, empty cell, creosoted.. 
Birch or maple, untreated. . . 
Montreal... . . { Birch or maple, creosoted ..... . 


TRACK SUPPLIES — 


Angle bars... . 

Standard spikes. . 

Tie plates 4 
TU Ss enddcinecnses 


1.00 
1.25 


Prices per 100 Ib., f o.b., for carload lots: 
Pittsburgh Birmingham 
$2.55 $2.75 
2.40 
1.75 
3.50 


Pipe 


WROUGHT STEEL PIPE — Discounts from standard list for delivery from 
warehouse, except at Pittsburgh, where prices are f.o.b. mill. Lis prices per ft. 
as follows: I-in., 17c.; 3-in., 76}c.; 34-in., 92c.; 6-in., $1.92. 
1 to 3-In. Butt Weld 
Black 
44% 


2} to 6-In. Lap Weld 
Galvanized Black Galvaniaed 
36.5% 42% 34% 
44.71% 53.83% 41.29% 
42.3% 50.8% 37.8% 
32% 28.5% fe, 
43.6% 40.18% 
41.80% 
49.5% 
35% 


Philadelphia. 
a » 
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Current Prices of Construction Materials 


| BOOFING MATERIALS—In carload lots, f.0.b.: : 


Pipe—Continued 


CA AST-IRON PIPE — Prices per net ton, for bell and spigot pipe, Class B and 
heavier, f.o.b. in carload lote; gas pipe and Class A, $3.00 per ton extra: 








4-In. 6-In. and Over 

NM a ito en Cae ects de See pee $37.50 $34.50 
MIR rn oo ee Ras oe oe 41.00 38.00 
Birmingham (Base). . 33.00 30.00 
Burlington (Base)........... 35.00 32.00 
SE. Cowes ce dahwwedes 41.50 38.50 
Dallas. 45.50 42.50 
Los Angeles 41.50 38.50 
New York.. 38.50 35.50 
Philadelphia (rail delivery) ). 36.50 33.50 
Pittsburgh. . cae 41.50 38.50 
St. Lous. 40.50 37.50 
San Francisco. : . 41.50 38.50 
SEWER PIPE—Prices delivered, per foot, for standard pi ‘5 6, 8 and 12-in. 
are single strength and 18, 24, 30 and 36-in. are double strengt 

6-In. 8-In. 12-In. 18In. 24In. 30-In. 36-In. 
Atlanta » OO323 06.2) 90S aia ORR ses dare 
Baltimore 10 30 Mee. - oye 1.93 -..+ $6.50 
Birmingham....... .18 .30 -54 $1.02 1.95 $3.50 5.00 
esd ose dae Rs on -405 1.325 2.335 4.68 7.175 
SR 95 5'sac0ir .18 .28 .54 2s. Been 75 6.00 
Cincinnati......... .0945 eas . 2835 een Ste eee ees. 
Cleveland......... . 135 21 -405 1.125 2.025 4.824 7.38 
Sas si6a easy eS a POD sates See. ing Ser op ess ri 
Denver.. . 16 ae 414 ee See « nies “Where 
Detroit. .... lao an tee cee sk Re See 
Kansas City. . 21 . 335 son se. SSR). Bae weeds 
Los Angeles(f.o.b.) -2175 = .2825 =. 5085 1. 1865 2.034 3.69 Pe. 
Minneapolis.... . . 135 sae 415 3S ERE Be. .S.25 
Montreal .30 -45 oe $398: Res ie 7.20 
New Orleans .18 -30 -54 1.02 Se: aang ole eden 
Mow TOPs. 6sckcs< sone - eae ED RAB SBSSE FS ewes Sek 
Philadelphia . 081 . 126 . 243 -65 1.17 2.376 4.615 
Pittsburgh .09 18 42 (22> 28 Se 
St. Louis. . — - 126 . 205 . 369 .945 1.62 3.20 4.40 
San Francisco 175 — 45 1.05 1.80 3.00 4.50 
Seattle... 175 275 54 1.20 2.00 3.00 5.50 
CLAY DRAIN’ TILE— Per 1,000 lin.ft., f.o.b., in carload lots, 4 in.: 
Atlanta. naib a Sarat $50.00 Los Angeles. $60.00 
Birmingham............... 50.00 oR Freer err eee 40.00 
MN cs cave kee e nee emes 45.00 SOO WEE 5 Ga ao Gv ss segs 35.00 
CD coos x nase ace peal 40.00 Philadelphia.......... 36.00 
NL tas «int bss ene eee 65.00 A  ecrerrgr ee 80.00 
NR is Breil ec ae 75.00 IER on ote ce Sdie 2 a 40.00 
Detroit ; 45.00 San Francisco............. 67.50 
OOOO TR. oi cs bons vce es 60.00 NN ai 8s. «ase 9t- atun x ac oe 45.00 

Miscellaneous 

LINSEED Seta, in 5-bbl. lots, per Ib., f.o.b.: 
Atlanta (per gal.). : $0.73 Minneapolis ber adner eons ae $0.082 
Birmingham. . . 066 Montreal (per gal.) - .49 
Boston (per gal ‘delivered).. .65 BS See per .078 
Dallas (per gal.) Si . 555 eee .075 
Denver. . ; . 104 Seattle (per gal. Ds da eod wo . 69 
Kansas City (per gal.) . 64 SE a itt art . 086 
Nite DROME... .6.0.< 60005006 .0973 San Francisco (del). 1425 
WHITE LEAD—In oil, per 100 Ib. keg., f.0.b.: 
ote oz whan Cea $12.50 Montreal. .... oes $ 9.54 
Birmingham 12.50 New Orleans ... 11.00 
Boston ; ea s ee Mu Cae. nen 11.00 
Dallas. . . $2.00 paeneenee kabsnenteains ald 9.90 
Kansas City ; 11.13 OT RESP Eee ee 11.50 
Los Angeles....... 11.25 St. che 11.00 


CHEMICALS— Water, sewage treatment, road work, f.o.b., carlots, New York: 
Bleaching powder, in drums, f.o.b. works, per 100 Ib........... $1.75@2.00 
Calcium chloride, 77-80%, flaked, in 400-lb. drums or 100-Ib. mois- 

ture proof bags, f.o.b. works, freight equalized with points of 


I in es te Uh wing. w Spa bandana SO TO 21.00 
Chlorine, cylinders, per Ib. MIE, fora ince d oe Coraeoeeon -055 
Silicate of soda, in drums, f.o.b. works, per 100 Ib.. 1-3 
Soda ash, 58%, NS OE OU aan gece dos saredcwannsins 
Sulphate of aluminum, in bags, per 100 ib ee oe 1. 3@!' 40 


Sulphate of copper, in bbl., per 100 Ib.. 
MANILA ROPE—The number of feet per pound for the various sizes is as Tallow 8: 





— 6-ft.,1-in.; j-in., 4-ft., 5-in.; I-in., 3-ft., 8in.; 1}-in., 2-ft., 5-in.; 14-in., |-ft., 
in Following prices are per Ib. “for 3-in. and larger, delivered. in |, 200 ft. coils: 
DR. 5 555.5 a6 tase coun 90.3575 ° Mame i vice ccccasas $0.19 
DROOL... 5. sce cet ercuces .225 Se Rss cae Sawa .175 
DOE. oc. cabntc eves . 20 Stinnenmalie (f.0.b.).. . 155 
ee rr ee . 135 a eae ee 14 
SE Te Oe oe eek .175 a .175 
Cincinnati (f.o.b.).......... 21 ee ls 5.4 dN Gwe e’ wpk'cs 145 
SN. cca Ca ets the anses .21 gS rere 5 
NN ss anh ieamennay Ke .18 eT ere 145 
ES 5 soc. catthotnnacuden .17 San Francisco............. 155 
RR ew .19 Re 155_ 
BUILDING PAPER—Black, 50-lb. per roll of 500 sq.ft., in carloads, 
Se er ey eer $2.00 
SLATERS FELT—In carloads, per roll, f.o.b., es OE, cs deen $0.60 
PREPARED BOOFING—Per square, f.o.b., in carload lots: 
Single Shingles* Strip Shinglest Rollst 

NR acs dak Ge vensw yanks Ken $5.00 $5.35 $1.75 
RR  kccundnaegu tebe 6.00 ae 2.40 
eee re a 4.50 3.75 1.75 
Detroit .... ee 6.25 6.50 1.85 
ins Suken sna oe ealeee 6.40 6.20 2.68 
INN. on einiccivc tenceeense 5.60 5.50 2.00 
New York j Soucy uote pie eae 6.50 6.25 2.50 
DG ius pan sks sees 4.40 4.20 1.65 
Seattle. ne 8.75 5.50 2.25 
A ee ree eer eT ee 5.76 4.76 1.41 

*late finish, ‘sufficient to cover 100 sq.ft. Slate jatiaaah in rolls weighing 85 
to 90h t4in 1, hexagonal shape, with Underwriters’ label. 





As mi Hin Contig. 
elt, ar Felt, ‘oati Tar Pit 
per 100 Lb. per 100 Lb. Gal. per 1 
Na a ika Hane da aeee $44. 50f $44. 50t "30.45 $44.5 
MN a Sinica cts da cee ve oth 2.40 2.40 .30 23 .( 
ROO sl oh a Ra a a2 2.75 -65 34.( 
MEN. <. ceact aanensccus 2.00 2.00 .90 18. ( 
IE 0 hes ge ain 2.62t 2.02t 1.40 ® 
UR. ys caucus sk bas! eeu hin Bowes. Gawd 22.5 
BO Bees io 0 kv eeatevene 2.40 2.40 343 28. ( 
OE 2.25 2.25 33 20./ 
IS 5d oso Ss kchicate wc aS 2.40 2.40 ~55 27 
Se BO a ats chase sae 2.52 .29 26. ( 
*In 350 Ib. barrels. +Per ton. {Per roll. “#*Per English cwt. 





WINDOW GLASS— Discounts from latest jobbers list, dated Sent. 15, | 
for sizes above first three brackets: 


-———Single Thickness—— Double Thickne 





A Quality B Quality A Quality B Qua 
SEE renee 85% 85% 85% 85 
Birmingham....... 2.2... 89% 91% 89% 9) 
SUED. 021) 5 cack 88% 90% 87% 89 
| OE a eee 85% 85%, 85% 85 
Denver = 5% 86@5% 84@5% 864 
Kansas City............. 85% 5% 85% 85 
EN sos eins sess 87% 89% 87% 89 
Philadelphia... 1.2... .! 88% 90% 88% 90 
Pittsburgh........ 90% 90% * 90% 90 
RN 6 otre acne le Spc wieherd 90@ 10% 90@ 20% 9@ 10% 9G 
EXPLOSIVES— Price per pound for dynamite delivered: 
-——Gelatin——— ——Gelatin ~ 
40% 60% 40% 60 
Atianta.......... $0.215 $0.2375 Los Angelest...... $0.1725 $0.1925 
Baltimore........ 7 .255 Minneapolis..... . 17 . 1875 
Birmingham...... ; 1525. Montreal......... ; 1675 1925 
aaatee.. meses wed ‘215 24 New Orleans...... .19 im 
Chicag : 195 New York........ 245 2075 
Cincinnati . ob. Rs ‘ 2 245 Philadelphis...... 215 .24 
NR Sao co Sicsaknce .2125 2475 = St. Louis......... 01375) 1525 
PONE 5 65 iut ote 21* San Francisco. .... 1575 1825 
Kansas City, Mo... . 2025 anne CRB. ook cxas 1525 175 
*F.o.b Louviers. tF.o.b. arsenal 
Lumber 


LUMBER—Per M. ft., b.m., No. 1, Common, rough, in carload lots: 





SOUTHERN YELLOW PINE 
12x12 

—Ix6In*#—~ —Ix 8In.*#— —3x 12In.t~ In.t 

F.o.b. Del. F.o.b. Del. F.o.b. Del. F.o.b. 
IR. boise SUG Ei. ic OSes SO G8. s $45.00 
Baltimore. ..... aiveas yy ov oe Ree Poecaey 2.00 35.00 
Birmingham ce ic” ee ak ee 25.00 
DR se ax sk 24.00 29.00 25.00 30.00 57.00 62.00 57.00 
Cc <civcce .se¥eis Vine - phkews ae re ; 
Cinemmats...... «...:. 28.00 5 eS eae tae 35.60 35.00 
Cleveland. ..... 30.00 38.00 32.00 40.00 46.00 54.00 as 
SAS od acca «acne ME es wa a ae asatiocd 50.00 52.50 
Bs > incense. >ondecs 31.00 . 33.00 ... 44.00 50°00 
eS eee 30.00 32.00 30.00 32.00 32.00 32.00 45.00 
Kansas City.... | kee BOO veces CS ee 46.00 
Minneapolis.... ...... 31.00 WR eee os 
eee: WOO  kcccas COO 5 555 50 Wee eas 
New Orleans.... ...... SS ro re 2 See reer 30.00 ; 
New York.. 22.00 24.00 23.00 25 00 50.00 52.50 50.00 
Phil. No. 2(com.) 18.00 22.00 19.00 23.00 26.00 30.00 44.00 
Pitteburgh...... 20.00 28.00 20.00 28.00 26.00 36.00 44.00 
St. Louis....... 24.00 29.00 23.50 28.50 42.50 47.50 41.00 

DOUGLAS FIR 
12 x12 

—Ix6In.*—~ —Ix8In*—~ —3x 12In.t—- In.t 

F.o.b. Del. F.o.b. Del. F.o.b. Del. F.0.b. 
ID, 5s cis = ho eee SOR. Co s2.: 58.50 $70 00 
Boston..... $21.00 26.00 21.00 26.00 $30.00 35.00 35.00 
CNN 5 000 (6s Kees ne cael be PORE NE Sage eee os a 
Cesc s:. sancks : Die: ¥ eataane: Re 42.50 42.50 
——* ‘ 30.00 38.00 32.00 40.0N 40.00 54.00. 
Denver.. eve Name 5 472% SR OO Messi eee so. ox. 50.00 
Detroit.. Ss: Sg ct he ae ree 30.00 30.00 45 00 
Kansas City... 5 FB Senos POLED vccuca 44.00 ...... 47.00 
Minneapolis.... ...... BEG sees Sees eee ee 36.00. 
New Or! ae) nee na 1.00 ooh Re. -s:deareren 42.50 ; 
New York.. 19.00 21.00 20.00 22.00 22.50 24.50 24.00 
Philadelphia. . gweaen lee Cong ee oe trae el! aga 28.00 30 00 
Pittsburgh...... Gaae gid: wigan 30.00 44.00 30.00 
ee eee 29.00 34.00 29.00 34.00 31.50 36.50 31.50 
San Francisco... ...... $5.08» esis | epee 17.00 17.00 
Seattle. . 9.00 10.00 9.00 10.00 11.00 12.00 12.00 


Form lnenber, 16 ft. lengths. ¢Planks and timbers, 20 ft. lengths. 





PILES—Prices of Nichols Bros., 90 West St., N. a C., per linear foot, pine, with 
bark on, f.o.b., New York; delivered from barge, |3 to 2c. per ft. additiona!: 


Dimensions Points Length _ Barge Rail 
SR Oe irene sc csebiv icles 6 in 30 to 50 ft. $0.09 $0. 145 
12 in.—2 ft. from butt......... 6 in 50 to 59 ft. 13 195 
12 in.—2 ft. from butt......... 6 in 60 to 69 ft. 15 215 
14 in.—2 ft. from butt......... 6 in. 50 to 69 ft. . 185 25 
14 in.—2 ft. from butt......... 6 in 70 to 79 ft. . 2025 225 
14 in.—2 ft. from butt......... 5 in. 80 to 85 ft. . 265 . 375 
14 in.—2 ft. from butt......... 5 in 85 to 89 ft. - 305 242 








